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SEPR Specializes 
In Rocket Engines 
For Aircraft Use 

Douglas A4D Skyhawk 





The officers and men of the U.S.A.F. Aircraft 
Control and Warning searching the heavens 'round 
the clock with radar, are the guiding hands behind 
America's air defense. Through their diligence, our 
Interceptors are forewarned and electronically 
directed to any unidentified aircraft. 


The pilots of the U.S.A.F Air Defense 
Command are forearmed with advanced 
weapons systems like Convair's supersonic 
F-102A ail-weather delta Interceptor. From the 
ground up, this formidable air defense team 
is keeping an eye on your freedom! 


CONVAIR 

A DIVISION OF GENERAL DYNAMICS CORPORATION 


ORDNANCE 



The design, development and testing of 
advanced ordnance products and sys- 
tems is one of the principal activities of 
the Research and Development group 
at Rheem Airaafc Division. The techni- 
cal capabilities of Rheem in this field 
are evident in the extensive list of proj- 
ects currently being conducted for the 
military and their suppliers: 

• hUSSlLE WARHEAD SYSTEMS 

• FUZING 

• EXPLOSIVE ORDNANCE 
TESTING 

• MINES 

• GRENADES 

• PRACTICE BOMBS 

Rheem Ordnance Engineering is pre- 
pared to conduct complete programs in 
the field of ordnance systems including: 

• system! analysis 

• development & testing 

• prototype 

• production engmeerittg 
Ordnance research and engineering is 
complemented by the produaion feciii- 
ties of the Aircraft Division of Rheem 
Manufacturing. Numerous ordnance 
products and systems are currently in 


AVIATION CALENDAR 



THIN-WALL magnesium casUag for tbe Begulus missile Sn 
produced by Dow. 


QUALITY MAGNESIUM CASTINGS 

for aircraft and missiles 

Sand, Pennanent Mold, Plaster Castings 

YOU NA^tE THE CASTING. Dow can supply you with 
ordinary and extraordinary shapes or sizes. Specialized 
techniques rigidly maintain your standards and specifica- 
tions. Heavy-wall or thin-wall, room or elevated temper- 
ature use, the best— and surest— answer to your problems is 
Dow magnesium castingsl Contact your nearest Dow sales 
office for additional information, the uoiv chemical com- 
pany, Foundry Sales, Bay City, Michigan. 


YOU CAN DEPEND ON 



Aug. Jl-Sept. l-Midget .Airplane Races, Ft. 
W’avnc. Ind. 

Sept. i-15-Sixth International Aeronautical 
Coiitcrena', Roval .Aeronautical Society 
and Institute of the .Aeronautical Sciences. 
Folkstuirc and London, Kngland. 

Sept. 2.8—1957 hiring Display, Society of 
British .Aircraft Constmclors, Fambor- 
ough, F.ngland. 

Sept. 3-14— llth Genera! .Assembly. Inter- 
national Union of Geodesy and Geo- 
phssics, in conjnnetion nith Interna- 
tional Geophvrical Year, Universitv of 
Toronto, Canada, 


IS City, 

Sept- 8-13-Second .Annual Course on !n- 
Iroent Castings. Massachusetts Insti- 
. .'C of Technology, Cambridge, Mass. 

Sept. 9-11— 15th .Arraiial Meeting, Electron 
Miaoscopc Society of .America, Massa 
chnsetts Institute of Technology, Cam- 
hridze. Mass. 

Sept. '9-13-Twelfth Annual Instrumenl- 
Aiitiiniation Conference and Exhibit, 
Ocveland Auditorium, Cleveland. Ohio. 

Sept. 13-Third Pacific Area National Meet- 
ing. -American Socieh' tor Testing Ma- 
terials. Sheraton-Palace Hotel. San Fran- 
cisco, Calif. 

Sept. 14-15-Mecting of .Antique -Airplane 
Assn., Ottumwa. la. 

Sept. 15—1957 Carden Party and Flying 
Display. Roral .Aeronautical Society, AVis- 
Icy .Aerodrome, Weybridge. F.ngland. 

Sept. 25-25-PaU Meeting .American So- 
ciety of Mechanical Engineers, Stallcr 
Hotel. Hartford, Conn. 

Sept- 25— Pratt & Whitney .Aircraft Engine 
Maintenance and Operation Forum, spon- 
sored bv Southwest .AirmolK-c Co.. Mel- 
rose Hotel, Dallas, Tex. 

Sept. 26-27-Fifth Michipn Aeronautics 
Conference, ioinlly sponsored by Univer- 
sity nf Afichieari TransiMrtafion Institute, 
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Plying Pair Lady 

— Harriet Quimby, America's First Licensed Woman Pilot 


Pretty Harriet Quimby attained success in two 
masculine strongholds— journalism and aviation 
—in a day when women were not even allowed 

While still in her teens. Miss Quimby became a 
newspaper reporter in San Francisco; and, in a 
short time, advanced to the position of Drama 
Editor on Leslie's Weekly in New York. There 
she learned (o fly under the guidance of John 
Moissant, famous early-day aviator. It was on 


August 1, 1911, that Miss Quimby became Amer- 
ica's first licensed woman pilot. Then, following 
months of preparation. Miss Quimby flew the 
English Channel on April 16. 1912— the first 
woman to do so. 

Miss Quimby returned to America and made 
exhibition appearances in this country and 
Mexico. Noted for her beauty as well as her 
daring. Miss Quimby was a symbol of increasing 
feminine equality for American women. 



9 A pioneer in research and development of 
aviation fuels. Phillips Petroleum Company is, 
today, a foremost supplier of high octane gaso- 
line for commercial, private and military air- 
craft. In step with the future, Phillips is a leading 
producer of super-performance jet fuels for the 
latest designs in turbo-pro^ and jets. And 
Phillips research continues to lead the way for 
development of fuels for the aircraft of tomorrow. 


AVIATION DIVISION • PHILLIPS PETROLEUM COMPANY 


BARTLESVILLE, OKLAHOMA 
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RYAN VERTIJET: 


A NEW DIMENSION 
FOR AIR POWER 


The Air Force Ryan X-13 Vertijet— able to take 
off and land on its jet thrust in an area half the size 
of a tennis court— brings a new dimension to air 
power. This revolutionary concept combines missile 
mobility, helicopter maneuverability, and jet speed. 
Not dependent on vulnerable runways or carrier 
decks, jet VTOLs make possible wide dispersal of 
aircraft in land theatres or on small ships in naval 
task forces— and can reach fighting altitude before 
most other jet planes can complete take-off. 

Extensive Air Force flight testing of the X-13 has 
dramatically demonstrated its ability to take off 
straight up on jet thrust . . . move sideways and back- 
ward at will . . . make the transition from vertical to 
horizontal . . . and return back to vertical for a zero- 
speed landing. 


The unique performance of the X-13 is achieved 
by its advanced jet reaction control system. A 
product of Ryan engineering, it provides complete 
control of the airplane during hovering, zero-speed 
flight and in transition. Operated hy conventional 
pilot's controls, the system requires no higher level 
of skill than that needed to fly a helicopter. 

The X-13 opens a new chapter in aviation his- 
tory. It began at Ryan ten years ago— the firat jet 
VTOL program in the world. Since then, working 
in the closest cooperation with the Air Force and 
the Navy, Ryan has successfully carried out one 
of the most intensive and inventive engineering 
research projects of our time. 

This imaginative and energetic effort is typical 
of Ryan’s work-in every field of aeronautics. 


BUILOiNS AVIATION PROGRESS SINCE 1922 
Aircraft • Power Plants • Avionics 

Ryan Aeronautical Companyi San Diego> Calif. 



DEADLINE ! 


Tlie building of qualh)’ jet engines is just half 
the job — the other half is building them on time. 
On the face of it, you'd think turning out 
engines on schedule an easy task for volume 
production people like us. We make ihnusands 
of detail parts in our ovn |ilanit add to these 
thousands more received from suppliers all over 
the United States and you con see that liming 
is the key to schedule performance. 

Keeping on schedule is impurlaiit because the 


Air Force and aircraft manufacturers base 
their commitments on our production perform- 
ance. If we miss — they miss. 

On-time volume delivery is something that 

In this business of jet engine-making, there's 
no sliorl-cul to being able to meet sched- 
ules . . . you’ve got to kno'v your business. 

.And our business is producing highest quality 
jet engines, on schedule, at lowest possible cost. 



AIRCRAFT ENGINE DIVISION • FORD MOTOR COMPANY 
IF4Q-I SOUTH CICERO AVENUE ♦ CHICAGO ^9. ILLINOI ^ 
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NEW RATE GYRO FOR SEVERE AMBIENT CONOITIONS 



Now! Constant Damping 

Over Entire Operating Temperature Range 

This new Honeywell Rate Gyro, Type JRT, is a precision in- 
strument for measurement of absolute rates of rotation in inertial space. 

Fluid viscosity is eleccromechanically controlled to maintain a constant 
damping ratio over the entire operating temperature range of — 65°F. to 
-l-175“F. 

The Type JRT is designed expressly for flight control of long range 
missiles and flight instrumentation in missiles and aircraft where ambient 
temperatures are not controUed . . . and at the same time where low 
threshold, minimum hysteresis, excellent linearity, high natural frequency 
and ruggedness are essential. Honeywell inertial components and engineer- 
bg experience are available to assist in the solution of your Gyro system 
problems. Write for Bulletin JRT . . . Minneapolis-Honeyweli, Boston 
Division, E)ept. 11, 1400 Soldiers Field Road, Boston 35, Mass. 

Honey wMl 


BOSTON DIVISION 



Resistance Welding of Jet Engines 


Pratt & Whitney Uses Sciaky Techniques 
To Slash Weight of J-57 Engines 


The replacement of silver brazed steel 
»ith Sciiiky resistance W'elded alumi- 
num has made possible n significant 
weight reduction in Pratt & Whitney 
Aircraft’s J-57 jet eneine. 

The part afiecteJ is the shroiid 
stator of the compressor section. Be- 
fore the huge Sciaky welders were 
put into service, the shroud stators 
were made of steel, fabricated with a 
silver brazing process. 

As a result ol Pratt & Whitney’s 

project engineers recommended the 

that resistance ’wefitar* under the 
7500-pound pressure deUvered by the 
Sciaky machines, was the only means 
by which the aluminum pieces could 
be joined without weldment cracks. 

Five Sciaky patented Three-Phase 


welders prodticing a total of 740,000 
secondary amperes used for this op- 
eration represent the largest concen- 
tration of such machines in the world. 
They are described by Pratt & Whitnev 
Aircraft as the only welders capabfe 
of satisfactorily welding the aluminum 

Three of the five welders arc equip- 
ped with Sciaky Predetermined Elec- 
tronic Counter Controls. The unique 
control makes it possible for users to 
get precisely what they set on the 
machine. There is no deviation and 
settings are consistent through the 
entire range of adjustment. Setup to 
repeat previous runs is simple. 

For further information, write to- 
day for Bulletins No. 338 and 339. 
Sciaky Bros., Inc.. 493S W. 67th St., 
Chicago 38, ill., Portsmouth 7-6500. 



Close-up of (he shroud stotor being 
resistance welded. 
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SlLftSTIC seals stay airtight at -130 F 


For resistance to fuels, oils and 
solvents, specifjt Silastic LS 


Get latest data on Silastic. Mail coupon today 


in sub-zero cold that would ruin the usefulness of organic 
rubber, seals of Silastic*, the Dow Corning silicone 
rubber, stay resilient and effective. Silastic is resistant 
to ozone, weathering, and temperature cycling from —130 
to 500 F. It has very low compression set. Silastic parts 
are offered in a variety of shapes, sizes, and colors by 
leading rubber fabricators. 



Typical Properties of SiiasUc for Soais 



-130 lo 

1000 lo 

ISO lo 



E.\ccllcnl 


If you GORsider ALL the propertiet of a siiicorie robber, you'll specify SILASTIC 


Dow Oorning corporation 


/ 1 IDLAND. MICMie 
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H.i.TmmFmii6uis5co. 

7733 Cordova St. Los Angeles 7, Calif. 

Phone PSpubUo 3-3167 


H ITCO designs and produces High Tempera 
Insulation Products for the new jet age of passe: 
flight. 

Advanced jet transports now span the continer 
less than four hours, and bring to air travelers a 
concept of comfort and convenience undreamec 
a few years ago. 

New concepts in Aircraft Insulation have b 
developed by HITCO Engineers to help make 
swift, quiet, vibrationless Right a reality. 

Formed Panels for the insulation of passenger cab 
high-reinp dueling systems and jet engine 
are produced by HITCO in co-operation with mt 
airframe manufacturers. 

Call on our Research and Development Engineer 
help solve your special high-temperature insulat 
problems. 



46 Pound General ElertrU Turbostarter Will Give Jet Airliners 

25 Second Start Without Using Ground Carts 



GENERAL® ELECTRIC 




LATEST HIGH-HEAT INSULATION SYSTEMS 
NEED CDF GLASS-BASE LAMINATES AND TAPES 

Widest availoble range offers Teflon, epoxy, silicone, mica wrapping or on automatic winding machines. Unsup- 

lhetti't^S?"rodI, a^d^^a'S JS to ri^d 


becomeT^^ SfficSt*'tTdiLi^te,”cDF ^ 


FOR HI6H-HEAT F 

base metal-clad lami 


r PRINTED CIRCUITRY, CDF glass- 
d laminates of Teflon' and epoxy exhibit 
t dimensional stability and current-carrying ca- 
ity. Constant operating temperatures of 300'F — 
lering temperatures to 500“F — are readily met by 
ic specialized CDF Dilecto® laminates. 


SEE SWEET'S Product Design FUe, Electronics^Buyers’ 
nimter^ot your^CDF sales engineer. Then send your 


L CONTINENTAL- DIAMOND FIBRE 





WHY BE LIMITED IN YOUR 
CHOICE OF FLIGHT DIRECTORS? 

Bendix offers your pilots a wide choice 


To show the wide range and flexibility of Bendix* Flight Director 
Systems, let's assume an ILS approach situation in which the airplane, 
on a 20® heading, is in a 10® right bank with its nose oh the horizon, 
but slightly above the glide slope- The Course Deviation Indicator 
(same on all Bendix systems) pictures actual and pre-set headings, TO- 
FROM indications, and position relative to ILS Ijcams (or VOR radial). 
Now, let’s sec how attitude reference and command information are 
presented on three typical Bendix Flight Director Indicators- 
BENDIX SERIES "300” SYSTEM 
In this system the Flight Director Indicator 
presents computed roil and pitch com- 
mands. Sky and ground arc represented on 
a sphere, as shown, and actual attitude is 
depicted by conventional airplane symbol. 

Secondary airplanesyml>ol represents com- 
manded attitude and, in this case, calls 
for nose-down, left Ijank maneuver. Com- 
mand b satisfied when the two symbols 
coincide. 

BENDIX SERIES "100” SYSTEM 

This system’s Flight Director Indicator 
also shows computed steering commands 
in both roll and pitch axes. Sky and earth 
presentation is flat rather than spherical, 
and while line represents horizon. In this 
version, the two pointed, opposing markers 
designate commanded attitude. Comm.nnd 
is satisfied when wingtips of airplane sym- 
bol align with markers. 

BENDIX SERIES ”200” SYSTEM 
The Flight Director Indicator in this sys- 
tem provides for computed steering com- 
mands in roil axis only- Flat gray and 
black areas represent sky and ground. 

Command Ijar is needle-like line extending 
up from bottom of indicator, and. in this 
example, calls for left turn. Commanded 
attitude is attained when this needle is 
straight up and down through center of 
indicator. Small horizontal bar’s position with relation to vertical 
tvhite dot scale along left edge shows whether airplane is above, below, 
or on glide slope beam. 

With Bendix Flight Director Systems you have your choice of several 
types of presentation . . . and your choice of a single- or two-axis 
system, ^'ou don’t l)uy features you don’t want or need. Yet, you get all 
the features and advantages that you do want and need. When you 
think of flight directors, think of Bendix. Get the Bendix story. 


COURSE DEVIATION FLIGHT DIRECTOR 
INDICATOR INDICATOR 
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Industry to Get Key Missile Logistie Role 26 

^Air Materiel Commond's ten-year progrom will tie Industry to 
world-wide communlcotions system. 

AMB Plans Full Operation by November 37 

► Three-member board will hove staff of 60 to aid research program 
to untangle troffic bottleneck. 

A4D Design Opposes Compleiity Trend 50 

► Smollest and lightest of U. S. jet planes, it stresses economy, 
eose of maintenance. 


MISSILE ENGINEERING 


AIR TRANSPORT 


Datoils of Firaftosh 79 

Bloodhound MIssilo 28 

North Amoricon Missile CoiUtbcI, ... 33 

Throe Slogo Vongoord Vchiclos 86 


AERONAUTICAL ENGINEERING 
A4D Design Opposes Complexity.... 

New A3D Version 

F-103 Cnncelad 

Gyren Fils Mach 3 System 

SIPS Rockets Power Fighters 


FINANCIAL 



EQUIPMENT 

Booms Slobilize Escape Scot 

MANAGEMENT 



EDITORIAL 

Are We Really Saving Money? 2T 


COVER, Doughs A4D-2 in production for Navy represents a design effort to reverse 
the trend toward complexity io aircraft. Compared to earlier AD types, A4D has 
about unc-third as many stiuetmal detail parts. Underwing pylons can carry Fuel 
or amiaiiient, and nuclear ucapoo can be canted on belly mouot. A4D also can be 
fitted as buddy tanker. Complete A40 design story is on page 50. 


Credits: 

19— Wide World. 


69,838 copies of this issue printed 
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B. F. Goodrich answers 
de-icing problems 3 ways 


1. METAL-CLAD D E - I C E R S - Lightweight ^ 
B.F.Goodrich metal-clad De-Icers, as used on Boeing's 
KC-135 stabilizers, are highly resistant to abrasion and 
erosion from rain and hail. Ribbon-type elearical heating 
elements are sandwiched between layers of resin-impreg- 
nated glass fabric, topped by an exterior skin of stainless 
steel or other specified metaL Pre-shaped to the contour of 
the airfoil’s leading edge, this De-Icer is attached with an 
adhesive bond. 



3. PNEUMATIC DE- ICERS -B.F.Goodrich 
Pneumatic De-Icers offer the best method of ice removal 
for large areas. Small, rubber-reinforced fabric rabes, built 
in line with the air stream, inflate and deflate to snap off 
ice. This chotdwise tube arrangement used on planes such 
as Lockheed's Super-Constellation series and the Grumman 
Albatross, smooths the flow of air over airfoil surfaces dur- 
ing the brief inflation period. This type of De-Icer is also 
being used on radomes because its pneumatic operation 
offers minimum interference with the radar signal. 



2. HEATED RUBBER-B.F.Goodricb electrically 
heated rubber is a lightweight method of supplying heat for 
ice control in localized areas such as air intakes, cowls, pro- 
peller blades and spinners. Typical applications— Lockheed's 
Constellations and C-150. Heating elements arranged for 
proper heat pattern ate sandwiched between thin, flexible 
sheets of rubber to fit complex curves or flat surfaces. Power 
density can be as high as 40 watts psi — overall thickness as 
small as .030". 



For answers fo your 


specific ice probfems, confacf - 


B.F.Goodrich Aviation Products 

0 division of The B.F.Goodrich Company, Akron, Ohio 


EDITORIAL 


Are We Really 

Air Force anti Navw hast; now completed most of their 
procurement reprogramming for Fiscal 1958 in order to 
stay utider the expenditure ceilings imposed by the execu- 
tive branch of tlie government. Some further pruning 
remains to be done, notablv in research and development 
programs and in the missile area where duplications and 
technically retarded projects still abound. It is now 
l>ossiblc to take a good look at just how much genuine 
economy this reprogramming will provide and what ef- 
fects it will have on the strength of military airpower. 

The principle tactic of the military services to stay 
under the Fiscal 1938 expenditure ceiling has been the 
production stretchout. Virtualh every major aircraft 
production program for both services has been stretched 
to pros'ide a lower rate of production and to defer de- 
liveries of finished products to later dates. The fiscal 
attractiscncss of this policy does not lie in saving money 
but rather in the fact that it pushes the payment of the 
bills for completed aircraft forward into another fiscal 


What Stretchout Means 

The stretchout doesn’t save any money because the 
bills for the completed hardware must eventually be paid. 
As a means of solving fiscal problems the production 
stretchout resembles the housekeeper who cleans bet 
floors by sweeping all the dirt under the rugs. 

The production stretchout also means a significant 
dclas in the modernization of combat equipment. It 
means that Strategic Air Command will be rc-cquipped 
with B-52 bombers and KC-135 jet tankers years later 
than originallv scheduled, ft means that Air Defense 
Command will not get its new generation of Mach 2 
interceptors until much later tlian originally scheduled. 
It means that the Forrcstal class of Navy aircraft car- 
nets will have to continue to operate longer with a com- 
plement of obsolescent fighters and bombers. 

.Another policy promoted with an air of economy is 
the 5% reduction in progress payments to militars' con- 
tractors. Tliis again simplv defers bills and will not save 
a single penns . The reduction in progress payments plus 
the production stretchout mav defer the final airpower 
hardware bill considerablv. but it does not alter the fact 
that sooner or later it wilt have to be [raid. 

'One-Shot Economies' 

Tlie recent history of the military airpower program 
has been dominated by the philosophy of deferred pay- 
ment for the airposs'cr bill. At the end of the Korean 
war. a re-es-aluation and slow dosvn of the war emergency 
production rates ssas necessary. But since that stretchout 
there has been a continued stretcliing of the airpower 
program with each new budget until now it is stretched 
pretts' close to the breaking point, and vital portions of 
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Saving Money? 

a truh- balanced and effective airpower program, such as 
modem transports, are being dropped completely. 

For several years, the Defcn.se Department has been 
telling Congress that “wc can make these one-shot 
economies safely this year but next year we will ask for 
increases that we really need to provide adequate air- 
power," What has happened is that tire "one-shot" 
economies are made each year, but tlie promised increase, 
even when forthcoming, are vitiated by the techniques of 
deferment sucli as the production stretchout and repro- 
gramming. 

'ITiis process has now reached the point where even 
the Defense Department admits it cannot finance the 
promised program for an Air Force of 137 combat wings. 
For Fiscal 1938, tire program is cut to 128 wings with 
USAF Secietars’ James Douglas already warniitg that 
under the expenditure limitations a further cut of nine 
combat wings is in prospect. But even these combat 
wings will have their modernization seriously delayed 
by the production stretchouts, llie combination of cut- 
Tiack and stretchout means that we will have a smaller 
Air Force than planned, equipped with a higlier |)er- 
ceiitagc of obsolescent equipment than is technically 
necessary. 

Even mote serious are the budgetars' \-acillations in 
the research and development field. Research and devel- 
opment funds ate high risk capital insested in achieving 
major technical breakthroughs and adding fundamental 
knowledge to the state of the art. Timid budgeting in 
this area can and has resulted in waste of funds without 
achieving the sought for results. 

Lesson From Hisfory 

Tire development of superior airpower has become 
such a vastly expensive and technically complex adi'en- 
ture tliat it is no longer possible to acliieve any genuine 
results without holding steadily to a program course 
os'cr sufficieiitlv long a period to allow nesv weapons 
to incubate from research and development into pro- 
duction and operational use. Tlie history of the post- 
war decade has indicated tliat the people of this country 
appear to understand this fact better than their political 

In the pre-Korean era when President Truman dis- 
carded the 70 group Air Force program and held US.AF' 
to 48 combat groups, the Republican-controlled Congress 
backed bv popular supjxjrt fought bitterly for an ade- 
quate airpower program. Now in the post-Korea eta wc 
face the same situation with the Congress willing to 
support an adequate airposs’cr program in the face of a 
grave Communist threat and the executive branch of 
the government apparently convinced that ss'e can sur- 
S'ive svitli less airposver. 

We should leam something from history. 

—Robert Hotz 



Here it is — all the liard\v'aro needed for an 
all-pneumatic aircraft- All the items shown are 
pneumatic system components on the new 
Fairchild F-27, and open the door to an e.^dtmg ne'^ 
era of aviation. Similar pneumatic equipment 
is now available from Kidde on an off-the-shelf biisis, 
and modifications to your own specifications or design 
requirements are available tlirough Kidde’s vast 
creative engineering department. 

Let Kiddo engineers show you how 
faster-operating, lighter-weight pneumatic systems 
can better solve your power problems! 





Walter Kidde & Compony, Inc./ Aviation Division 
91 1 Main Street, Belleville 9, N. J. 


District Sales Engineering Offices: Dalles, Tex.^Dayion, Ohio— St. Louis, Mo.— Seattle, Wash,— Von Nuys, Colif.— Washington, 0. C. 
Waiter Kidde-PociAc, Von Nuys, Coiitornia * Walter Kidde & Company of Canoda Ltd., Montreal 
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WHO'S WHERE 


111 the Front Office 

Matthew Ijuics Leonard, vice ptesident- 
ciistomer relations, Hvcon Mfe. Companv, 
Pasadena. Calif. 

ClundIcT C- Ross and H. W. Dasis, vice 

S tesidents, ,^e^ojet-Gcnetal Nucleonics, San 
amon. Calif. 

Alan C. Morpn. vice prcsident^rontracts, 
Northrop Ditisioii, Northrop .Aircraft. Inc., 
Hawthorne, Calif. 

Brig. Gct. Uiand W. Millet (USAF. 
ret,), vice president-finance, Ttansoctan Cor- 
poration of Calif.. Oakland, Calif. 

Kenneth W. McCrum, vice president. 
SPACE Corp., Dallas, Tex. 

John J. Convey, nianager-Washington, 
D. C. office, Rheein ,Aiicia(t Division, 
Rhecm Manufacturing Co., Downey, Calif, 
Dr. .Ame Wikstrom. special technical 
assistant to the president. Research and 
•Advanced Development Division, -Aveo 
Manufacturing Corp., Lawrence. Mass. 

Rohert N. Buck, special adviser I jet in- 
tegration pto|tam) to the president. Trans 
World Airlines, Inc. 

Whitney Collins, executive assistant to 
the president. Solar .Aircraft Co.. San Diego, 
Calif. 

Edward Rubin, assistant to the president, 
AA'ylc Laboratories, El Segundo, Calif. 

Honors am! Elections 

Henri Desbmercs, president and director 
general of Societe Nationale d'Etude ct de 
Construction dc Motcurs (SNECMA). 
has been elected president of the Union 
Syndicalc des Industries Aeronautiques. 
Paris, France. Georges Glasser, retiring 
president, and Marcel Dassault, vice picsi- 
dent, have been appointed honorarv presi- 

Thc Martin Company, of Baltiiuore, Aid., 
has been named recipient of the John Price 
AA'elhcrill Medal of The Franklin Institute 
of the State of PennsyKania "in recogni- 
tion of its intensive research, development 
and manufacture of bonded stnietiires." 

Dr. Dean .Allen Watkins of Stanford Uni- 
versity has been named recipient of the 
1957 Electronic Achievement Award of the 
Seventh Region, Institute of Radio Engi- 
neers for "his basic contributions in reduc- 
ing noise in nricrovvave electron tubes." 

Changes 

Clifford A. Faust, director-technical serv- 
ices, Consolidated Elcctrodynamicv Corp,, 
Pasadena. Calif. .Also: Robert D. Ridgway, 
mairager-sales operations. 

B. W. Sauter, general manager. Electronic 
Tube Division, AA'estinghousc Electric 
Corp., Elmira, N. Y, 

John P. Day, chief developnreitt engineer. 
Kin Tel Division, Cohtv Electronics, Inc., 
Son Diego, Calif, 

R. G. Murlev, export manner, Canadian 
Steel Improvement Limited, 'foronto. Can- 

Kenneth M. MBlcr, nvanager-engineering, 
LeaiCal Division, Lear, Inc , Santa Monica, 
Calif. 

(Coutinued on p. 124) 


INDUSTRY OBSERVER 

►Total USAh’ investment in North American Aviation Inc.'s Navalio inter- 
continental cmisc missiles (AW July 15, p, 29) will be approximately S690 
million by the time contract termination is completed. Remainder of com- 
plete Navalio systems, including booster rocket and ramjet cniisc vehicle, 
probably totals less than half a doxen but these will be fired (AW Aug. 5, 

p. 26). 

►De Havilland Propellers Ltd. has a contract for a British intermediate 
range ballistic missile. Test bed, apparently with tankage for liquid oxygen, 
is visible at dc Havilland’s Hatfield plant. 

► Aerojet and Allison ate combining forces to develop and produce a power- 
|ilant for a Mach 5 class commcrciat transport. 

►Boeing and Douglas ate studying possibility of using Curtiss-kA'right 
TJ^8 turbojet engines in short-range versions of their DC-8 and 717 
transports (,AA\' July 22, p, 48). .Advantage is that efficient cycle of TJ38 
may permit use of the small jets, which were originally intended for domestic 
use only, on low traffic density overseas routes. 

► Photographic data showing the exact sequence of Lockheed X-7 ramjet- 
powered test vehicle tests have been obtained by using combination of air- 
borne and ground cameras. Each wing pod of X-7 mounts three cameras. 
Lockheed Missile Systems Division also has developed coordination pro- 
cedure whereby as many as five cameras can be slaved to master unit con- 
taining the timing equipment. 

► Republic -Aviation is investigating de Haviliand's Gyron engine as a pos- 
sible povvcrplant for NATO versions of its F-105 fighter-bomber. USAP’ 
versions arc powered by a Pratt & Whitney J75- 

► Sevcral companies arc competing in an Army design competitiotv for a 
helicopter traivsmission analyzer, 'Theoretically, analvzct will warn of any 
impending transmission failure to allow longer periods of use between 
overhaul and provide a safety factor so that transmission can be used on an 
emergency basis after it is due for overhaul. 

►Ilycon Manufacturing Co. has developed equipment for USAF for 
detecting and recording data from the operation of rocket and turbojet 
engines at relatively long distances. 

► Thrust of de Havilland’s Spectre rocket engine can be boosted from its 
announced thmst of 8,000 lb. to 10,000 lb. with minor modifications. 
Spectre will be produced as constant thmst assisted takeoff tmif for the 
Avto A'ulcan and Handley Page Victor bombers. Valiant bombers ate 
equipped with Super Sprite units. 

► Vertol’s tilt-wing VTOL probably will make its first free flight this week 
or next if the company maintains its present schedule. Taxi and tethered 
hovering tests have been made in open at Philadelphia’s Municipal Airport. 

► Rolls-Royce and Vickers Armstrongs ate cotlalxiiating on a new vertical 
takeoff aircraft that is an outgrowth of Rolls’ p'lving Bestead development. 

► .Air Force has awarded Rqniblie Aviation an additional SIO million to 
continue the test program of its F-105 fighter-bomber. 

► Recent Army tests employing H-34 and Bell H-21 helicopters to transport 
the Little John ground-to-ground missile at White Sands, N, M,, were 
hampered bv altitude-densitv of the area and darkness. Army is now recom- 
mending that pilots be provided data on loss of lift due to high temper- 
atures and calling for better night-operation techniques. 

► Royal Canadian ,\ir Force crews have taken delivery of its modified Comet 
LA jet transports equipped with dc Havilland Ghost engines. Modifications, 
although costly, increased basic weight by Only 500 lb, and improved high 
speed handling characteristics. 
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Washington Ronndnp 


Soviet Missile Threat 

Soviets could laiincli effective strikes against tlic ma- 
jority of U. S. troop concentrations and airfield com|)lcxcs 
in tlie Fat Fast from missile Ixiscs they arc believed to 
be building along Peter the Great Bay neat Vladiiostok. 
From these sites, intermediate range ballistic missiles— 
which the Russians have tested in quantity-cnuld blanket 
Japan, Okinawa, Iwo Jima, South Korea and a large por- 
tion of I'otmosa. Lone major U. S. I'iir Kastcrii complex 
outside the 1,500-milc range is in the Pliilippines. Mere 
presence of missile sites also could be used as a Soviet 
"hig stick” to force Japan away from its foreign policy 
alignment with the U. S. Most of Peter the Great Ba\ 
has been closed to foreign ships and aircraft since July 
20 despite U. S. protests that much of the area lies in 
international waters. 

U.S.-Soviet Satellite Meet 

U. S. National Conunittcc for the International Geo- 
physical Year is considering plans for a meeting here 
early in October at which Soviet and U. S. scientists 
could exchange views and air problems of satellite and 
other ICY reseaich programs. Russians so far have been 
more close mouthed about their satellite ptograni, follow- 
ing Soviet pattern of announcing only successful ventures 
and saving the cnibattassnicnt sometimes caused by an- 
nouncement of goals that later arc not reached. 

Army Coup 

Some .fiir Force observers, amazed at publicity Army has 
received through garbled press reports on flights of its 
missile test vehicles, are wondering if US.Ah' shouldn't 
name its Lockliced X-17 test vehicle the ".Atlas .A" or 
"Thor I." 

Latest Army coup was ncuspapet story saying Jupiter 
had "seated a major technical breakthrough in long- 
range ballistic mis-silc development with the first Con- 
quest of the ‘rc-entrv' ptoblem." Facts arc that the 
vehicle was not a Jupiter but a test vehicle, and this was 
uol the first conquest of the tc-aitn problem. 

X-17 nose conc.s had survived rrxifitry many times (AAV 
■Aug. 12, p- fi9) before Army test vehicle was fired. One 
account of the recent .Army firing said the rocket traveled 
12,000 miles. More accurate .accounts said 1,200. 

Military Pay Raises 

Indications of congressional opposition to the plan to 
rcshufflE the military pay system, giving new compensiV 
tioii incentives for merit and skill, developed during 
testimony last week by Ralph J, Cotdiiicr. before a Senate 
Armed Services suheoininittcc. Cordincr. president of 
General Electric Co., headed the Defense Advisory Com- 
mittee on Professional and Technical Compensation 
which made the proposal (AAV Feb. •!, p. 57). 

Senators raised the question that under the Cordiner 
plan the militarv services may be confronted by these 
altctnativcs: an imbakmec of high-ranking offieas or a 
wholesale firing of low and middle-ranking officers. Two 
points developed bv Sen. John Stennis (D.-Misv.l. chair- 
man of the subcommittee, and Sen. Hatry Byrd (D.-Va.); 
• 14,989 colonels (or equivalent tank) out of the total 
12 million men in the armed services in mid-1945 com- 
pares with the present 14.215 of this rank out of a total 


of only 2.8 million men now in the armed services. 

• Under the Cordincr plan, .Atniy and USAF lieutenants 
vvinild receive no piiy increase. For higher categories the 
inCTcase. as a percentage of present saury, would mount 
upward: captains, 19e; majors. 12%; lieutenant colonels. 
51%; colonels 42%; brijgadicr generals, 58%: major 
generals 59%; lieutenant generals, 49%: generals, 57%. 
Cordiner said the incentive for the low ranking officers 
to stay in the service would be the prospect of rapid 
promotion for ability. Stennis plans to give compte- 
iieiisivc con.sideration to revision of tbc milit.iry p;iv sys- 
tem iinmedialelv after the convening of the new session 

Pilot Survey 

First limited survey indicates US.AI‘'s tightening of 
pilot training programs may have the desired effect. Until 
recently, pilots spent three-quarters of three year hitch 
in costly training, served too little operational lime to 
be of much use mid then returned to civilian life in great 
numbers (AAV .Aug- 19, p. 25). 

New order affects only new trainees, fledgling pilots in 
first four months of training and .Air I'otct ROT'C mem- 
bcis. Survey among 510 trainees in first four months of 
training showed that 144 will quit rather than sign for 
five years, 166 will continue program. 

'Constructive Contribution' Out 

Lung standing requirement that military infonnation 
must "constitute a constructive contribution" to Defense 
Deparhnciit's mission in order to be releasable has been 
abolished, but .Assistant Secretary of Defense for Public 
Affairs Murray Snyder says basic “meaning and intent” 
of Pentagon information policy remains unchanged. 
Nevertheless, new directive (5250.9) was hailed as a 
“posiHve step” bv House Government Information Sub- 
committee Chairman John E. Moss (D.-Calif.). Although 
it requires review for defense policy and national govern- 
ment policy as well as for security, it also reflects this 
positive attitude: "Nothing in this dirccKve shall bo 
deemed to authorize the refusal to clear material, other- 
wise releasable, because its release might tend to reveal 
administrative error or inefficiency." 

Civil Aviation 

Outlook is that at least two measures to a.ssist local 
service carriers with their re-equipment financing will 
be CTiacfcd bv Congress this session. Tlicsc measures; 

• Authorize Civil Aeronautics Board to grant a govcni- 
incnt guarantee of 90% on loans up to S5 million to 
local domestic, Alaska, and Hawaii lines for the purchase 
of equipment. Two U. S.-Alaska carriers— Alaska Airlines 
and Pacific Aitlinc.s-.ind hvo Caribbean carriets-Carib- 
bc-an .Atlantic Airlines and Mackey Airlincs-also would 
be eligible. Measure passed the House 240 to 94 after 
being approved by the Senate 72 to nine. Only issue 
between the House and Senate versions is whether 
metropolitan helicopter lines also should be included, as 
provided bv the House. 

• Encourage Financial Institutions to offer financing by 
granting them rights over the aircraft equipment financed 
in case of bankruptcy. Measure has been approved by 
both House and Senate Judiciary Committcc- 

— Washington staff 
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Logistic Role 


Industry to Get Key Missile 

Air Materiel Command's 10-year program will tie 
industry to world-wide communications system. 


By Claude Witze 

Wrighl-Pattcrson /U'B, Ohio-Air 
Materiel Comniaiid’s 10-year program 
to provide logistical support tot USAI’’ 
missile units eahs for increasing partici- 
jwtion by industr)’. 

Wcapon system prime conttactots 
and the makers of vital components will 
be tied into a new wotld-widc com- 
munications system that will feed both 
tiata and hardware to the Weapon Sys- 
tem Support Manager. (AW Aug. 19, 
p. 26), 

As outlined by Maj, Gen. Kingston 
I'. Tibbetts, AMC director of plans and 
programs, improvements and additions 
to the management picture in the next 
decade will include: 

• Truly global logistical command or- 
ganized along uoipon system support 

• High speed comimmications system 
for the rapid transmission of logistical 
mfonnution. 

• Electronic data processing capability 
III provide timely and effective internal 
maniigcment and the f.astcst possible re- 
action to customer demands. 

• High speed transport capability to 
complete the dynamic cycle of the logis- 
tic system response, 

.Assignment of support responsibility 
for a dozen early missiles to five Ait 


Materiel Areas, accomplished this sum- 
mer. was the first step in a program 
to establish a stateside system of Weap- 
on System Support Nfanagers to deal 
directly with combat units anywhere 
in the world. 

Next step, it is anticipated, will be a 
communications network linking the 
W'SSM to its customers. In addition, 
the M'SSM will be supported bi indus- 
try through extensions of the communi- 
cations system. 

"Ihcrc will he communications 
links," Gen. Tibbetts promises, "to all 
the elements of the logistical system, 
both military and industrial, that pro- 
vide the support manager the tesoutccs 
for maintaining his weapon. These 
communications nets will be designed 
and employed for the purpose of trans- 
mitting logistical type of information.” 
Long-Range Program 

Consultation with prime missile con- 
tractors and representatives of the Air- 
craft Industries Assn, already has been 
started to work out a long-range pro- 
gram for selection and installation of 
the equipment necessary to do this job. 
Not all of the transmitting and data 
processing machinery has been de- 
s'doped, and the manufacturers of this 
equipment still face a new challenge m 
AMC’s 10-year program. 


One paradox in the situation may 
be that the industry will install this 
equipment and take part in the AMC 
logistics program at its own grass roots 
level, at least partly to help USAK save 
money. And the economy will be real- 
ized from a reduced s otume of weapons 
and Sparc parts. 

Reduced Stockpiles 
Drastically reduced stockpiles will 
come in with full-scale missile warfare. 
The specialized supply depot and the 
oicrseas depot will be phased out of 
the picture. 

Geit. Tibbetts has explained the situ- 
ation ill terms of the smaller missiles: 
Missiles in the Gz\R family-such 
as I'alcon and Sidcwiiidet-Uavc more 
than 5,000 parts which imist have con- 
stant "go” or "no go” cheeks lliat re- 
sult in replacement of faulty minor, 
sub-assemblies. 

"The biggest task." says Gen, Tib- 
betts, "is to keep the central system 

f ioiscd to iminediateh’ replace a inal- 
imctioning missile with a good one and 
bring the sick bird back to a general 
hospital for treatment. 

"Why not ge.i: up to fix these sick 
birds on the spot and save all the nish- 
ing back and forth? Because a set of 
tooling and test equipment for this ma- 
jor surgery runs just o\et S2 million. 
AVc can’t afford that at every fighter 
basc- 

"Thcn why not build a few hundred 

leisurely pace in liauling the little pack- 
age back and fnrtli? Dollars again pro- 
nde the answer. . . . We must buy as 
few as we can and keep the down time 
to an absolute minimum." 

In the ease of the monster IRBM 
and ICBM h'pes, AMC proposes to 
bring major tear-down equipment for- 
ward to the launching site. Only com- 
ponents wall be evacuated for osethaul 
and modification. Again, the basic ob- 
jective will be to buy as few as possible 
and keep even the .supply of spates 
down to a level that will insure new 
economics. 

Secret of the system will lie in im- 
proved communications, faster process- 
ing of data and high speed delivery, all 
the way from the inanufacturer’s plant 
to the combat-readv imit. 

A great deal of the planning for this 
logistic creation may come from the 
Logistics Labotatoty of the Rand Cotp. 
in California, where the staff today is 
conducting simulated exercises and fig- 
uring out what specdups are needed in 
mechanical brains, punched card tech- 
niques and transportation. 

Tire transport scrsice will not call for 



Soviet Airborne Tanks 


Airborne tanks of the Red Army are paraded publicly in Moscow. They arc armed with a 
57 niillJmetet high velocity gun and can be dropped by parachute or airlifted in new Red 
.Air Force turboprop assault trans|)orts such as the An.8 and An.lO and in btge helicopters 
such 05 the twin rotor Yak-24. Note the parachntc-airplane iruigniu on the side. 
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Navy's First Nuclear Carrier 

Navy's first nuclear powered carrier will have a 74,700 ton standard dis|!laccment. 1.088 It. length, 132 ft. hull beam, 4,000 sq. ft. more 
deck space than USS Forrcstal and 2,000 sq. ft. more hangar deck space. Newport New's Shipbuilding and Dtsdock Co. of Newport 
News, Va.. will begin building it this fiscal year. Cost will exceed S300 million. Eight reactors in tandem |>airs will power four screws and 
top speed will be about 53 knobs. CVA(N)-1 will be able lo conduct air operations iot at Icsist 8 days, compared to 3-5 days for 
conventional carriers, before escort ships bccDmc nuclear powered, and for 12 days or more after that. Eliiniiiation of stacks allows 
iustalbtion of a new high-performance radar which will ^ve vastly greater detection range and is harder to jam. Lack of stacks also 
decreases cliancc of infrared dctectiou, cuts corrosiim and damage control problems, crew discomfort. Navy’s Fiscal 1958 program 
abo includes construction oi six guided missile fixates, three large nuclear powered missile submarines, five missile destroyers and con- 


hea\y lift as much as it will for high 
frequence. In today's stable, aitcraft 
like the Lockheed C-150 and Douglas 
C-133, tunning with something tfiat 
approaches sticet-car scrx’ice, ptobably 
would be able to answer most of the 
demand. 

As electronic data processing is im- 
proved. and experience provides hotter 
provisioning material, it is contemplated 
that spates requirements for a particular 

AVeapon System Support Manager can 
be anticipiitcd and stores put in the 
pipeline without a requisition spelling 
out the needs. . 

Major ptoblcins in perfection of this 
system lie, of coutse, in the unpredict- 
ability of the demand and the seem- 
ingly-constant high pace of technol- 
ogical change. An intcfratcd data 
system that will "think" about these 
factors and make allowances for them 
will be a major achievement for AMC 
management. 

Gen. Tibbetts says the AA'eapon Sys- 
tem Support Manager must have a data 
processing system that will receive, di- 
gest and analyze all logistical informa- 
tion from all over the world. He antici- 
pates that the W’SSM will be able to 
find out how many he needs of any and 
all items, turn this into a dollar biidget, 
find out how much warehouse space is 


needed and where, how manv people 
arc needed and what transportation is 
required for any program in his field of 
missile responsihilitv. 

Mixed Inventory 
He should be able to determine all 
this in about a week. In addition, if a 
change is ordered in the program, he 
should be able to find out quickly 
liow feasible the change is in terms 


Newbury’s Successor 

As predicted by .Aviation Week {.AW 
Aug, 5. p. 25). Washiiiglan research 
consultant Paul D. Foote has been nonii- 
nated to succeed Frank D. Newbury as 
Assistant Secret a ry of Defense for Rc- 

Culf Research and Development Cu.. 
Foote has maintained his own consult, 
ing firm in Washington since 1953. 
Newbury left the post after controversy 
over his attitude toward research and de- 
velopment lAW April 29, p. 27). 

Foote, who made his initial appear- 
once late last week before the Senate 



Gen. Tibbetts and his sfaff ate mind- 
ful of tlie fact that USAK will have a 
mixed inventory— missiles and manned 
aircraft— for some sears to come and 
that the transition lt> a new ss-stem must 
provide adequate support for both 
types of sveapons in the intervening 
years. For this reason, the changeover 
already has been started on the Centun- 
Series fighters. 

Sass Gen. Tibbetts: 

'The different nature of our tasks 
that will stem from this new family of 
syca^ons is determined basically by a 

large or small, is an unmanned aircraft. 

"It has all the components: an air- 
frame. a propulsion system, a guidance 
system, provisions for carrying a dc- 
stnictive dciicc and an array of ground 
support equipment. 

"All tiiesc ss'stcms have changed so 
radically, however, that the principals of 
logistically supporting manned aircraft 
weapon systems must be drastically 

It probably is true that aside from 
the impending revolution in manufac- 
turing techniques, the most drastic 
changes tliat lie ahead for the aircraft 
indiistrv will result from its integration 
into tlie AMC logistic complex on a 
scale that was considered impossible 
and impractical before the missile cm. 
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Bloodhound Air Defense Missile 


Fits British Simplicity Pattern 


London— Bristol- Ferranti Blood- 
hound, a |tound-to-air scmiactive hom- 
ing missile now in quantity production 
for the Royal Air Force, was displayed 
last week by Bristol Aeroplane Co. 

Bloodliomid, a winged missile, is 
boosted by a nest of four solid fuel 
rockets and sustained by two Thor type 
ramjets, phased to come in with full 
power at speeds in excess of 1,000 mph. 
II has a wing span of 111 in., body 
Icngtii of 22 ft. 2 in., and principal di- 

Bristol was responsible for the struc- 
ture and the power units. D. J. Farrar, 
head of the structural team at Bristol’s 
Filton plant, explained that the missile 
u’ings base sariable incidence, are used 
iliffercntialh' to roll the missile and 
iiias-e together in pitch. "Decision to 
use this control system stems from its 
superior response charactaistics,'' he 


Thrust Estimate 

Some experts deduce the ramjet 
thrust ba.scd on frontal areas and a 
gross weight quoted ofEcially at "around 
2.000 lb7’ to be of the order of 8.000 
II). for each engine and fuel consumption 
equivalent to that of a 20,000 lb. thrust 
turbojet. Speed of the missile is re- 
|)iilcd to be Mach 2.5-1. 

•Ml the instrumentation was switched 
off during demonstrations of the ramjet 
motor in the test house which was laid 
out to show the outstanding response 
of the engine to savage throttle pump- 
ing over its whole working range. 

the whole missile were shown, one was 
of considerable interest. A ram air 
driven turbine 20 hp. hydraulic pump 
powering the missile servos expands air 
at 1,500 psi. throiigli reaction turbines 
rotating at 52,500 rpm. The turbines 
drive a four bladed, single stage, open 
hydraulic impeller, the shroud of which 
rotates— solelv through viscous drag- 
lit half the impeller speed. This reduc- 
tion of relative speed between the im- 

E ller and the sfitoud reduces viscous 
ies, hence pump size. Pressure at 
outlet front impeller is 20 psig. The 
rotating shroud principle is a National 
Gas Turbine Establishment devclop- 


The other component was a “Thor 
r tvpc" fuel pump which has a rating 
of 45,000 Ib./hr. at 50,000 rpm. and a 
delivery pressure of SOO psi. Ram air 
drives a single stage impulse turbine. 

All gyms ill the control system coast 
after launching. 

What could be observed from the 
missile dispiiiy confirmed the "essen- 


tially practical down-to-earth approach 
using simple hardware” policy of the 
company. 

Double wedge wings have a diamond 
plan configuration with the tips snipped 
off obliquely spanwisc. Leading edges 
are solid and the thin skin profile sta- 
bilized with non-metaUie filwr. Fixed 
double wedge rectangular planfoim tail 
surfaces show similar construction. Hol- 
low metal rocket fins are stabilized with 
laminated wood. Earlier fins appear to 
have been made largely of wood. 

All the materials, which include some 
stainless steel in the body, are commer- 
cially available. There arc no nimonic 
type metals. 

Sliding Attachment 

The boost rockets arc hinged at the 
bottom from a common ring whicli 
freely locates the tail of the missile 
body. On separation, the rockets part 
outwards from the forward attachment 
point and fall behind with the seating 
ring intact. 

TTic ramjets appear to have a single 
forward attachment point and to be lo- 
cated at the rear by a sliding attach- 
ment allowing almost half an inch ther- 
mal axial expansion. 

External bolt ring observable towards 
the nose probably marks the quick 
marrying joint where the body and war- 
head come together. 

The company mentions a threefold 
preference for the ramjet over the 
rocket: 

• Above 20 miles range, weight increase 
with range grows rapidly in its fas-or. 

• Falling drag with falling thnist char- 
acteristics case the control problem of 
variable altitude operation, 

• Offers a wide baud of altitude and 
range conditions and a flexibility to suit 
all types of targets. 

'I'hc I'crranti organization developed 
the highly classified early warning radar 
control and guidance equipment. It 
claims this work represents 40% of the 
entire project. Extensive use is ap- 
prcntly made of printed circuitry which 
this 12,000 employe oiganization-thc 
largest guided missile work force in 
Europe— claims to have pioneered in 
Britain. Five Fcrtanh plants around 
Britain ate heavily engaged on this and 
other missile projects. Tlic company 
also claims to have installed the most 
powerful vibration equipment in Eu- 
rope for environmental testing. 

Ilic transporter is extremely simple 
and when loaded is pulled bv a Laud 
Rover— the British feep. With wheels 
removed it acts as the launching plat* 


Bristol points out that though it was 
the last contractor to enter the guided 
missile field in 1949, it has been the 

first to develop an acceptable system. 
This is attributed to the valuable turbo- 
jet data received from Boeing under an 
exchange agreement and to the imme- 
diate availability of over 26,000 hp. 
compressor plant in its engine division. 
Free jet tunnels ate used. 

The Bloodhound system is based on 
long range early warning radar locating 
the target, automaticalTy informing a 
second tracking radar system which 
lays a narrow beam on the target. Tlic 
missile secs the reflections and, aimed 
in roughly the right direction and 
launched automatically, computes and 
impiements its own optimum intercep- 
tion course independently of all ground 
based computation. 

When pressed to compare the mis- 
sile with current U.S. weapons, the 
company said it came closet to Nike, 
was superior to it on a time scale but 
whether reference was being made to 
Aja.x or Hercules was not clarified. 

Bloodhound is being offered to all 
NATO and Commonwealth countries 

"But any govCTnmcnt would have to 
show a positive commitment before it 
got significant details or a demonstra- 
tion firing," a company official said. 
In view of intense U.S. competition, 
the company believed this would be its 
greatest handicap. The company said it 
has been informed unofficially that Nike 
is being offered "free” to NATO coun- 

IRBM Weapon Dispute 
May Run Until 1958 

■VVavliiiigtoii -I'.viiliilioii of a single 
land-based iulermediatc range ballistic 
missile from the .Army Jupiter and -Air 
Force Thor programs vvill involve test 
firings niuniiig at least into next year. 

Defense Secretary Charles E. Wilson 
described his appointment of a three- 
man Jiipitcr-Thor committee (AW’ Aug 
19, p. 20) as an attempt to “sec if the 
technicians couldn’t agree on a techni- 
cal basis aside from the pressure of serv- 
ice ambition on the best result for the 
country , best thing to do." 

Members are Wilson’s special assist- 
ant on guided missiles, William H. 
Holadav; Maj, Gen. John B. Medaris. 
chief of Army Ballistic Missiles Agenev. 
and Maj. Gen. Bernard A. Schriever, 
chief of USAI"s Ballistic Missiles Divi- 
sion. ARDC. 

•Aifliougli there is some feeling that 
nose cone and guidance of the Jupiter 
may be salvaged from the Army pro- 
gram, Pentagon observers view the com- 
mittee as a polite way of finally phasing 
the Army out of the IRBM program. 

W’ilson said there vvill be a broad 
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clecision within a month or six weeks 
as to what further will have to be done 
to evolve a single missile, but "there’s 
just lots of detail work to do even after 
a decision is made what the end result 
should be." He said Amrv’s Redstone 
Arsenal “will have money to complete 
the number of missiles and the tesKng 
of them that’s determined after this re- 
view that’s going to be made by this 

Firings of both missiles will run into 
next year, he said. 

Wilson said the ABMA-Rcdstonc .Ar- 
senal complex at Huntsville, Ala., prob- 
ably would continue to employ "just as 
many or more than before they had the 
Jupiter development started." He said 
he thinks Army “can develop a much 
better 200 mile missile flian they have 

Asked if the Army hopes to have a 
missile "of any range in tliat 200-milc 
plus area that thev can move,” Wilson 
said "tliat would be a proper objective, 
for them to have as flexible and as small 
a missile as would do the trick and it 
ought to be accurate also.” Army is 
working on this, he said, but "iFs not 
in a very active stage yet.” 

U. S. Leads Russia 
On IRBM: Brucker 

San Francisco-United States is ahead 
of Soviet Russia in the development of 
a 1.500 mi. intermediate range ballistic 
missile, according to Seaetary of the 
Army Wilber M. Brucker. Biuckct ex- 
pressed this view here prior to ad- 
dressing the West Coast Electronic 
Manufacturers Assn, and visiting Army 
missile and electronic contractors in the 
Bav area. 

Brucker said Army'.s Jupiter IRBM 
is "slightly ahead of schedule,” but de- 
clined to disctts.s relative merits of Jupi- 
ter and USAF’s Thor IRBM in view of 
Defense Secretary Wilson’s recent ac- 
tion in setting up a thiec-man com- 
mittee to resolve conrpeting programs 
into a single IRBM effort. Brucker 
said committee's report, expected in 
20-60 davs, will recommend a "plan 
ahcrcbv the best ntisstlc can be 
selected,” and will not in itself name 
the winner, 

Armv plans "no sribstantial missile 
cutbacks on the West Coast," Brucker 
said, but indicated such action might 
be applied to Army missile programs 

Avionics will play a major role in any 
successful defense .against enemy inter- 
continental ballistic missiles, Brucker 
told tire association. Such defense will 
require detection and computing sys- 
tems which can collect and correlate 
great amounts of precise infonnation 
almost instantaneously, then accurately 
guide the counter-missile. 


"The countcr-nrissilc must be on its 
way ill seconds, aimed with pinpoint 
accuracy to intercept the ICBM at 
unprecedented altitudes, speeds and 
ranges once the missile is detected,” 
Brucker said. "There will be no time 
for human judgment to be brought to 
beat, therefore human judgment must 


Washington-Additional S24.2 mil- 
lion requested by Navy from Defense 
Department funds for completion of 
Project Vanguard was made neccssa^ 
partly by developmental troubles witfi 
first and second stage engines and the 
satellite launching vehiefe itself. All 
three now have been corrected. 

Rear Adm. Rawson Bennett, Chief 
of Naval Research, explained to a House 
subcoinniittce that only tlrree things 
can be adjusted "whenever you run into 
any kind of trouble in a development 
project’’— money, time and performance. 
Solution With Money 

"We are not at liberty to change 
eitha the time or performance, so we 
have to use money to get out of 
trouble.” 

’The troubles were: 

• General Electric Co. first-stage en- 
gine. “It seemed to burn out.” Adm. 
Bennett said. ’’. . . The real answer 
was quality control; the nozzles, the 
injectors and othei items were not be- 
ing accurately enough made so that 
unusual heats, that is, local heat spots 
in the engine, would be prevented. 
Once that was realized and corrected, 
the first-stage cneinc was on the beam.” 

• Aerojet-C^cr» Cotp. .second-stage 
engine. This engine “was in a similar 
sort of trouble,’' .Adm. Bennett said. 
"The source or reason for tire trouble 
was also unknown. It eventually turned 
out to be a somewhat similar type of 
defect and vvas corrected.” 

• Martin Co. launching vehicle. “Tlie 
structural trouble vvas the computa- 
tional suspicion that vibration, etc., 
would set in within the vehicle frame." 
Adm. Bennett said. “This was eventu- 
ally ironed out but at considerable time 
and expense for rccomputation and re- 
engineering. We did not lose any 
particular fabrication time or energy, 
oniv the money in correcting the de- 
fect.” 

Total Cost 

Total estimated cost of the Vanguard 
program, inchiding the S54.2 million, 
is SllO million. Capt. A, B. Metsger. 
Deputv Chief of Naval Research, told 
the Senate Appropriations Committee 
that "if vve do this bv the end of 1958 
for SnO million, this will be the quick- 
est and cheapest rocket project that has 
ever been seen, and I think vve may 


be designed into the system 

Brucker predicted that missile and 
oxltciiroly cheap drones will replace 
piloted aircraft for reconnaissance mis- 
sions over combat areas, in the not-too- 
distant fuiiirc because manned aircraft 
will be too vulnerable to ground fire, 


wcll do it. This is a bargaiii-hasenitnl 

Adm, Bennett cited two other factors 
contributing to rising Vanguard costs, 
which Rep. George H. Mahon (D.-Tex.) 
said had "ballooned heavaiward to a 
pretty high point:” 

• “When the reientists discovered that 
they could not just simply take items 
off the shelf, put them together and 
have a successful satellite." 

• "VVIicn the detailed specifications 
were written, and for the first time 
evervonc realized the full implications 
of the development nork invohed." 

Martin Co., prime contractor on an 
installment type cost plus fixed fee con- 
tract, has estimated committed costs to 
date to he S47, 581.000. Navy said. 
Original estimate in March, 1956, was 
S2S.649.000- 
Test Program 

Other highlights of the Nas-y testi- 

• Second test firing last May. using a 
Viking rocket plus Vanguard third stage 
prototype, ’'prosed beyond a shadow of 
a doubt the essential soundness of the 
design for separation and spin stabili- 
zation of the VangiLird third stage.” 
Adm. Bennett also .said proving the fact 
“that the rocket would ignite and burn 
satisfactorily at this altitude (was) suc- 
cessfully accomplished." 

■ First Minitrack station, now in opera- 
tion at Blossom Point, Md., “has been 
receiving signals from celestial bodic.'- 
since last fall. 'This station recently 
picked up signals from the moon.” 

• Some Vanguard rocket instrumenta- 
tion and the NIinitrack transmitter “per- 
formed successfully” in the first test 
firing last December, using a single 
stage Viking rocket. 

• ■Total of two Vikings and fi\c Van- 
guard test vehicles svill have been fired 
before first of six Vanguard launching 
vehicles is fired (see p. 86). 

■ Instrument packages for first few satel- 
lites now are fairly firm. Package 1 will 
include dcsices for measuring atmos- 
pheric cns'ironmeiit and solar ultra- 
violet radiation. Package II aill measure 
cosmic ravs. Package III svill measure 
tile earth’s magnetic field and aero- 
dynamic drag on the satellite. Package 
IV will be either a meteorological ex- 
periment or investigation of the earth’s 
radiation balance. 


Troubles Boost Vanguard Cost 


AVIATION WEEK, Auflust 26, 1957 



duplicating Convsii K-102A cockpit (left). Split second lalci, B scat sepaijics undci own lockcl power (right). 


Booms Stabilize Supersonic Escape Seat 


New' B scjt for supersonic ejection 
th. 1 t substitutes telescoping booms and 
fins for stubby rudders and horizontal 
stabilizers (A\\' Ntay 6, p- 9-t) to elimi- 
nate a roll-yaw coupling motion encoun- 
tered with the old-model seats has 
shown excellent stability characteristics 
during tests on a supersonic track. 

B seat, developed for US.AK’s super- 
sonic Centun- scries figlitets, stems from 
work done by the Industrv Crew Kseape 
Svstems Committee. Consait (San 
tjicgo) is cliairmaii of the 1 '-member 
committee of aircraft companies and 


subcontractors who work with .Air Re- 
search and Deselopment Command to 
perfect a safe ejection system for super- 

Tests arc being conducted at .ARDC’s 
Supetsoiiie Militarv Air Research Track, 
[furticanc -Mesa. Utah, by Coleman En- 
gineering Conipanv, Inc. 

On the first successful test, a full- 

mounted oil a Convair h'-102.A cockpit 
sled in a knecs-fo-chesf, feet-first, supine 

Scat was ejected by rocket from the 


sled while it was Irai'cling at supersonic 
speed. 

Scat rose almost sOO ft., sailed 
smoothly clear of the mesa’s edge, and 
Boated safely to the canyon floor 1,501) 
ft. below on a parachute which had 
been deployed at the proper moment. 
Dummy and seat were undamaged. 

Convair technicians say that dummy 
was subjected to an acceptable lOG ac- 
celeration by the seat's rocket and wind- 
blast deceleration was "quite low, well 
within the limits of human tolerance." 
-Average chest pressure was c.xnctly half 
that to wliich a pilot, ejected in the 
normally upright position in a comen- 
tiuual seat, would be exposed, Comait 
said. 

In the first half of its trajecton, the 
boomequipped B scat made only i 
quartet of a turn. Complete 8,000-10,- 
000 ft. flight was made with onlv a half- 
turn. Main objeetise— an aerodyiiami- 
cally stable seat— has been achieved. 

'Ibe twin booms with fins at the 
back sene to slablizc the seat imich 
in tlic same manner as an elongated 
fuselage, which supports an empennage, 
stabilizes a plane. 

I'lic booms telescope into four sec- 
tions each fur sfosvage in a small space. 
'ITiey arc extended by internally car- 
ried c.\plosi''e cartridges. The fourth, 
or tip, section of the booms contains 
spring-actuated fins nliich pop out as 
soon as the fourth sections of the 
booms arc positioned. 

Next tests, to be conducted this fall, 
will simulate the complete ejection cy- 
cle of rotating the seat to the supine 
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Firm’s Right to Unexpected Profits 
Is Heart of GM Controversy 


position, extension of telescoping booms 
and fins and separation of dummy from 

,\RDC assigned Lockheed Aircraft 
Corp. a parallel responsibility for dc- 
leloping a downward supersonic escape 


Rohr to Hire 2,300 for 
Production of 707 Fuselage 

Rohr Aircraft Corp. will hire 2,500 
new workers by the end of the year to 
handle production of fuselage sections 
for the Boeing 707 jet airliner which 
will be transmrred (torn Ryan Aero- 
nautical Co. to Rohr. 

Rian announced tliat a new higher 
production rate to be reached on the 
KC-1 55 fuselages, together with heavier 
deliierics required on other major Rmn 
programs, will offset any reduction in 
work force. 

Rohr confirmed that it has received 
an initial order for approximately S13 
million from Boeing tor -40-ft. fuselage 

A3Ds Fly HawaihU. S. 
Nonstop Without Refueling 

San Francisco— Four A3D Ski-war- 
riors. returning from carrier qualifica- 
tions. flew from Barbers Point, Hawaii 
to a point oi-er San Francisco Interna- 
tional Airport in times tanging from 
■{ hr.. 12 min, for the first to 4lir., 14 
min. for the next tivo and 4 hr., 18 min. 
fur tlie last. 

A5Ds were first Navy turbojet planes 
to flv nonstop and without refueling on 
this particulir route, according to 
spokesmen at Alameda Naval Air Sta- 
tion. 


By Katherine johnsen 

AA'ashington— ,A manufacturer's right 
to unexpectedly high profits under a 
fixed-price type contract is the heart of 
the controversy over an alleged S17 mil- 
lion in "excess profits" by General 
Motors Corp. on a S575 million Air 
Force contract for 599 F-S4F jet fighter 
aircraft. 

The charge of the excess profit was 
made by General Accounting Office in 
a comprehensii'c report and picked up 
by the House .Armed Sen-ices Im-esti- 
gating Subcommittee (AW fulv 29 p. 
25). 

The aircraft were produced at Gen- 
eral Motors’ Buick Oldsmobile-Pontiac 
Asscmblv Division, Kansas Citv, Kan., 
between' 1951 and 1955. 

'Phenomenal Job' 

The main reason for the high profit, 
it w-as developed in testimony fcofore 
the subcommittee last sveek, was that 
General Motors completed the third 
and final segment of the contract far 
in advance of the projected schedule. 
“They did a phenomenal job,” Lt. Col. 
George AV, lliompson, cliicf of Ait 
Materiel Command's Pricing Staff Dii i- 
sioii, told the subcommittee. "They 
performed and earned the profit." 

Maj. Gen. William T. Thurman, 
deputy- director of procurement .ind 
production at AMC. emphasized that 
"it is of greater benefit to pay a ron- 
tiactor S2 of profit in an overall price 


of SIO than SI of profit in an overall 
price of S! I.” 

Pcrccntagc-w-isc. General Motors 
realized a profit of 11-5% before taxes. 
5.4% after taxes. The three-segment 
contract was twice re-determined. Not- 
ing that tlie profit rate of the major 
airframe manuf-jcturers aicrages only 
3%, with a range from 2.14% to 
3.68%. Subcommittee Counsel John 
Courtney said that the much higher 
profit on the General Motors con- 
tract attracted the attention of the 
subcommittee and General Accounting 
Office. 

GM's Reply 

John F. Gordon. General Motors 
i-ice president, strongly- defended the 
corporation's performance and earnings 
and testified that he felt “no legal or 
moral responsibility- for a refund of any 
part of tne SI7 million allied excess 
profit.” 

Rep. Edward Hebert (D.-La.), sub- 
committee chairman, and Rep. Porter 
llatdv (D.-Va.) charged that at the 
time of the final re-determination in 
March, 1955, General Motors was 
aware that it could accelerate its sched- 
ule and complete the contract substaii- 
tiallv before the planned wind-up in 
July 

"The contract w-as finished in May. 
Air Force representatii-cs acknowledged 
that all required sub-assemblies were at 
the Kansas City facility at the time of 
the Marcli negotiations, and "it w-as 
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tliroiigli an eariicr than planned re- 
duction of the aircraft organiaation and 

Gordon noted that the unit price of 
the aircraft was succcsshelv reduced 
from S2,?50,000 on the first segmait, 
to S-120.000 on the second, and $271,- 
165 on the third. The subcommittee 
staff maintains that the price on the 
third should have been S254.073. 

"I'iNcd price contracts arc negotiated 
on the basis of estimated costs piu.s a 
bid profit rate.” Gordon argued. '‘()iicc 
the fixed price is established the con- 
tractor has an incentive toward gre,iter 
cCBcicncv. loner costs and prices, l liis 
iiiccntisc is increased profit. The gov- 
emincnt receis’cs the advantage of the 
lower costs through reduced prices in 
future price rc-detcrinimitions and ad- 
ditional procurements-" Referring to 
General Accounting Office’s tesiew of 
the contract after completion, he com- 
mented that "hindsight makes no provi- 
sion for contingencies.” 

Defense Warns of 
R&D Program Cuts 

San Kraucisco-Dcfense Department 
official has warned that niilitarv sen'ices 
will show far greater sclccth ib in their 
choice of sponsored research and dcs'cl- 
opment programs, forcing changes in 
niilitars' and industry management tccli- 
iiiqiiLs to prmide tighter control. 

Spcakiiif before the Western Elcc- 
lioiiic Convention (W'escon), Benton 
II. Schaub, office of assistant secretary of 
defense for research &■ engineering, said 
that the prospect of an essentially fixed 
military budget level will not ueniiit 
exploration of growing numbers or prob- 
lems in miliian* technology. Cost of in- 
treasingh complex weapon svslcnis also 
will create pressures to divert funds 
from research and development, Schaub 
predicted. 

[,evcl annual rate of military appro- 
priations will therefore "appear to Be a 
substantial year-to-year cut in funding,” 
ill terms of the number of programs 
that can be sponsored, Schaub said, and 
he added a naming: "Our ability to 
manage onr research and development 
programs is going to be cniciallv tested. " 

Because there will be fewer overlap- 
ping developments, both with respect In 
operational characteristics and time, 
Schaub said, failure to meet develop 
meiit objectives will leave a imidi 
larger gap in dcfcn.se c-apabilitv than 
before. 

Schaub admitted that it is not .is 
easy to measure progress and perform- 
ance of scientific personnel in research 
and development as it is in piodiietioii. 
Ilowcvcr. he reported increased effort 
toward improving management of de- 
velopment and that there lias been “not- 
able success-'' 
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simply a matter of putting them to- 
gether." 

"Thev walked in with their bag 
loaded and how' much thev could keep 
in the hag was to their advantage," 
Ilcbcit protested. lie told Cordon that 
General Motors position was to "stay 
within the law. but to demand its 
pound of flesh.” 

Gordon stronglv defended the fixed- 
price type of contract. "Experience,” 
lie said, “has demonstrated again and 


again that the fixed-price contract pro- 
vides the greatest incentive for cost 
savings." 

He explained that "due to the iron- 
ing out of production difficulties and 
the almost complete cessation of other 
delay ing factors, we were able to com- 
plete deliveries three months ahead of 
contract schedules. While it was im- 
possible to forecast these conditions, 
nevertheless it did result in our being 
able to make important cost savings 


Navaho in Final Configuration 

Final version of the North American Navnlio, SM-64A. is slightly difierent from XSM-64 
version, also known by conipaiiv designation G-26 iAW Aug- 19. p. 291. SM-64,\ has 
three chuinbet instead of G-26’s two chamber booster, single instead ot twin vertical tail 
and trapezoidal rather than truncated delta canard control surfaces. Wing also is changed 
ironi tmneated delta shape to a more elliptical shajie with pointed tips. 
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F-103 Nuclear Culs 

TS'ashington— LiS.AF ius witlidrawn 
supiKirt of Pratt & TS'hitncv's nuclear 
engine project, and .Vtoioic Ivrvcigy* Com* 
mission is ennsiderabh reducing its sup- 
port. US.VF last week also canceled the 
S10(l niillimi Republic XF-ltl3 project 
and nniinunccd that North .Vuierican 
.'Vviatioa Inc. W'ill devcl<>(v an advanced 
strategic missile for the B-52 {WV .\ug. 
12. p. 23|. 

Joint USAF-AEC investment in the 
Pratt i- Wliitney nuclear laboratory is 
ronghiv $50 million. If .\F.C reduces its 
support too far, the coiupanv probably 
will attempt to drop the project alto- 
gether- USAF was not dissatisfied with 
technical progress, made the cut for 
budgetan' leasons. 

In canceling the XF*105 end its Cur- 
Hss-Wright J67 tiitbojct-rainjcl engine, 
US.AF blamed budget reviews plus prom- 
ised availabilitv of other research vehi- 
cles W'hich W'ill produce similar data. 


Four Na\y Aimafl 
Affected by Slowdown 

Washington— Navv .lircraft procure- 
ment slovvBowiis affecting four inodcra 
fighters and bombers were officially an- 
nounced last week, tn addition to the 
budget ceiling imposed bv the Defense 
Department. Navy said rising cost and 
teclinological advances shared responsi- 
bililv for the stretchouts. Aircraft on 
the list included: 

• Chance Vouglit F8U-1 Crusader. 
Small reduction in current procurement 
and slowdown in planned production 

• Douglas K4D-1 Skyray. Schedule 
stretchout. 

• Douglas A4D-2 Skyhawk. Curtail- 
ment and slowdown of deliveries- 

• McDonnell F3H-2N Demon. Minot 
stretchout in dcliicry schedule. 

No changes arc contemplated in any 
of the Navy missile programs. This 
applies in general to Rcgiilus I and II. 
Spiirrow I, II and III. Sidcwiiulcr, Tar- 
tar, Terrier and Tabs. 


New A3D Versions 

Washington— Photo icconnaissonee 
and trainer versions uf the Douglas A30 
Skv-warrior ate in production at F.l Se. 
giindo Division (AW .Aug. 12, p, 59). 

.A5D-2P will be the first |et designed 
exclusivelv for photo missions. .A3D-2T 
will carry pilot, bombardier, instmetor 
and six .students, contain dual bombing 
system. Both use cuiiipictelv redesigned, 
reinforced, pressurized fuselage. ,\3D*2Q 

A3D-2T, also will be produced. 



High Altitude Study 

Maj. David Simons. Air Force physician attached Co the .Aero Medical Field Laboratory at 
Ilollniiiuii Air Development Center. N. M„ last week set a new altitude record for balloons 
at 102,000 ft. ilc was aloft over Minnesota for 32 hr. Purpose was to study physiological 
effects of leiigCby higlialtitnde fights. 


Other aircr.lft on the Navy ptocute- 
nicnl list also unaffected by the curb an 
Fiscal 195S spending include the North 
American T2J-1 trainer, Crummaii 
FlII'-l TiKt and the F9F-8T Cougar 
trainer. TBc latter Grumman aircraft 
will be ordered. Navy said, only in nuiii- 
betv sufficient to fill requirements. A 
new order was reported for an undis- 
closed mmvbcr of F9F-STs. 

Details on other Navv aircraft pro- 
curement |)lans were: 

• Douglas A5D Skvwanior. Modifica- 
tions arc being installed and will have 
first flight tests earlv next vear. 

• Douglas .A4D-3 Skyliawk. Contract 
terminated for four aircraft. 

• Gnimman S2F-3 Tracker. Small pro- 
duction quantity planned. 


♦ Lockheed T2V-1 SeaStar. Trainer 
procurcmait was cut earlier in the year 
and 110 further changes are contem- 
plated. 

♦ Lockheed W2V-1. Program for this 
long-range early warning aircraft has 
been partially ferminatea. 

♦ Martin P6NI-2 ScaMastcr. Small pro- 
curement cut announced in June, no 
further changes expected, 

NavT spokcMiicn said overall effect of 
the cutlxicks will not be felt in Navy 
ini'cntory until next fiscal year or later. 
It was estimated that the original plan 
to biiv 1.220 iiiteraft in Fiscal 1958 
lias been reduced to 1,025. First cut 
to 1,085 was made by Congress, the 
remaining 60 were deleted to meet the 
current financial emcrgcncy. 
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Because ii 



ver the years the precision, 
ruggectness and reliability of EEMCO 
products has been proven time and 
time again. The consistent, excep- 
tional performance of these low- 
weight, high-output motors, a few of 
which are illustrated, has earned 
EEMCO industry-wide recognition. In 
this highly specialiaed field, where 
perfection is imperative, the wide- 
spread use of EEMCO motors and of 
EEMCO’s equally reliable actuators is 
eloquent testimony. 


‘MC^ ELECTRICAL ENGINEERING & MANUFACTURING CORP. 

' 4612 We« J»rr.fion ieultyard. Los Angtlms Id.CalHernia-Uhphono Mpoblic 3-015? 

DESIGNERS AND PRODUCERS OF MOTORS, tINEAR AND ROTARY ACTUATORS ... EXCLUSIVELY I 



Canadair ...T/ie Sky is NOT Ths Limit! 


What we have learned in the air — we apply 
on rite ground. See these snowmobile-type 
vehicles: they are a solution to an unique 
problem of transport over trackless terrain 
through snow, muskeg, sand or water, and 
were Canadair-developed and manufactured 
for the Canadian Armed Forces. 

And Canadair’s research and development 
division is ready to undertake other special 
jobs in many fields, such as: research, de- 
velopment problems, custom designs, 


electronics, digital and analogue electronic 
computing, structural and mechanical test- 
ing: in all a service designed to offer fresh 
impetus for progress. 

Inquiries are invited: write directly to Vice- 
President/Engineering, Head Office. 

CANAPAIR 

LIMITCO. MONTRB*!., CANAQA 


AIR TRANSPORT 


AMB Plans Full Operation by November 


Three-member board will have staff of 60 to aid 
research program to untangle traffic bottleneck. 


By L. L. Dotv 

Wnshington-N'culy authorized Air- 
wa\-s Modernization Board is expected 
to become a "going concern’’ svitliin 60 
days to launch, the lon|-tangc, full-scale 
research and dcr'clopment program de- 
signed to untangle tfic nation’s air traffic 
bottleiiccks- 

A White House spokesman admits 
the time estimate is "on tlic optimistic 
side" but .idds tli.it. barring anv unfore- 
seen difficulties, the program proposed 
by former presidential aide Edward Cur- 
tis (AW' May 20, p. 26) should be in 
full o|Kiation no later than November. 

Staffing of the three-member Board 
is plamiai to begin immediately after 
job descriptions and functions ha\c 
been nrilten by a Civil Sendee Com- 
mission expert on personnel assignment, 
AMB Organizgtion 

Initially, the Board will consist of a 
staff of approximately 60 people with 
five nicinfccrs drawing S19.000 annually 
and 20 members being classified in the 
"super grade" category which calls for 
behveen 515,000 and Sli.OOO yearly. 

The Board will be administered by a 
thrcc-nicmber group consisting of the 
eliaimian and the secretaries of defense 
and commerce, .A meeting of the three 
will be held shortly at which time if is 
expected that the secretaries will name 
delegates at the assistant secretary level 
to represent them on the Board. 

Organizational pattern of the interim 
hoard is being outlined by a group of 
2i technicians rcptcsentiii| the military 
services. Cisil .Aeronautics .Administr.i- 
tion and civil asiation. Assigned to the 
AMB on a temporary basis for a period 
of 30 to 90 days, the special consultants 
arc svnrking in task force groups to lay 
out an opcr.itional structure for the 
Board during the next year. 

The Ainvavs Modernization Board 
became a fact earlier this month when 
President Eisenhower signed the bill 
that gave the Board legal status as an 
independent agenq' (A\V ,Aug. 19. p. 
23). Later, tfic Senate unanimously 
confirmed the nomination of former 
US.AF Lt- Ccn. Elwood Qiicsada as 
chairman of the Board. Qne.sada will 
sctic in the dual role of Board chair- 
man and as special assistant to the presi- 
dent for aviation facilities. 

’I'hc Board was proposed by Edward 
Curtis in his final recommendations to 


die President as an interim means of 
immediately tackling the nation’s seri- 
ous gir traffic control problems. 

Although it is now an iiidcpemlent 
agency, the .AMB will be absorbed bv 
the permanent independent l-'ederal 
Aviation Agcncs when it is established 
sometime within the nexi three sears. 
In ]ussing the .Airways Modernization 
Bill, Congress called for a report with 
tccommcndations on the cst-afclisliment 
of the I'cdcr.il .As iation .Agenev bv Jan- 
uary, 1959 (-AW' Aug. 3, p. 2>). 

End to ANDB 

The Airsvass Modernization Board 
spells the end of the .Air Navigrttion De- 
selopnient Board which was originally 
organized in 19-49 and reorganized in 
193-4 to handle research .md desclop 
nicnt of air traffic control facilities. 
ANI9B will be complctch absorbed hv 
the -AMB and it is expected that most 
of the .ANDB staff srill be transferred 
to the nesv Board. 

ANDB staff currently consists of fir e 
full time iirembers. .An additional 20 
(jcrsons arc assigned to the ANDH in 
an active capacity. Two groups, a sys- 
tem engineering advisors team and an 
operational advisory team, complete the 
organizational struetnre of the .ANDB. 


Each of the teams is made up of one 
representative from the Anny. Air 
Force, Navy and Commerce iDcpart- 

AMB will take over all ANDB facili- 
ties and will move into the old Board’s 
quarters at 916 G Street, Northwest. 

Quesoda's Task 

-ANDB funds, amounting to about S4 
or S3 niillion, will lie used to launch 
the .AMB program. .Additional funds 
will be transferred from Commerce and 
Defense to eor er expenses during the 
balance of Fiscal 1958 allhough a 
House of Representatives amendment 
to the .Airyy.iys Moderni/jtion Bill that 
limits the President’s authority to 
transfer funds from other agcncii's to 
the Board, could require a special .ip- 
propriation. .-AMB will have ils own 
budget in fi.scal year 1959. 

In his dual role as chairman of flic 
AMB and special assistant to the Presi- 
dent on aviation matters. Quesada will 
be charged with the responsibility of 
tumiiiig the Board and laying the 
groundwork for the pcmiaiicnt Federal 
.Ayiation .Agency, 

He expects to utilize a staff of about 
six people in pre|)ating his proposals 
and rccoinincndations for the rirganiza- 
tion and operation of Ihc permanent 
agency-. Target date Quesada has set 
for the project is Januarv. 1959. 

As presidential aide. Quesada will 



Lufthansa 1649A Deliveries to Begin 

d 16-I9.A deliveries to Lufthansa Crmiaii .Airlines arc scheduled to begin ia 
r of the planes with last delivery set for Jamiaiv. 1958. ’ 
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fcnc as non-voting cliairman of the Ait 
Coordinating Committee whicli cventu- 
allv will be absorbed bv the FAA, act 
as 'advisor to the President on aviation 
iiutters and "provide leadership" in the 
establishment of the Fcdcml Araation 
Agency, 

Tlic entire program has reccised the 
strong support of civil and military avia- 
tion segments and the Civil Aeronautics 
Administration. However. Civil Aero- 
nautics Board chairman James Durfee 
indicated during congressional hearings 
on the Airways Modernization Bill that 
he would be unwilling to surrender any 
of CAB’s functions to FA.A. 

Under the Curtis proposals, the CAB 
would retain economic regulatory con- 


By Glenn Garrison 

New York— Transatlantic scheduled 
airlines liavc begun to penetrate the 
potential mass market of avcmgc-income 
passengers, a Port of Nesv York Author- 

But transatlantic air trascl still is 
largely for the well-heeled, the suncy 
•ilso shows- It covers the April/Octo- 
ber 1956 on-season and includes ques- 
tionnaires completed by 15,000 pas- 
wngers on -150 Bights from New York 
to Europe, Bermuaa and Latin America. 
Pciy Lafer Apathy 

llie strongly pushed pay-later plan 
to attract vacationers had scarcely made 
.1 tipple in the transatlantic ticket 
Stiles, the survey shows. 

Other highlights: 

• Fewer than a third of the American 
liansatlantie (to Europe) passengers 
were traseiing for tourist purpose, de- 
spite the on-season period coicred. 
Most of those visiting Bermuda svete 

• Great majority of American trans- 
atlantic travelers stay more than two 
iiceks abroad during their trips. The 
1 5-dav excursion face introduced last 
fall therefore would seem to be vul- 
nerable to critics who contended the 
time was too short (AW' Feb. 18, p. 
39). On the other hand, it may be 
creating a new market. 

• About 85% of American tourists 
leaving New York to \-isit the region 
which includes Central and South 
America, the Caribbean and Bermuda 
were going only to Bermuda. The air 
tourist market to other Latin American 
points would seem to be virtually un- 
tapped as far as departures from New 
VorK are concerned (Puerto Rico and 
Mexico arc excluded from the sunev). 

• Tras-cl agent provides both overseas 
and domestic carriers with a treinen- 


trol of the airlines and airline route 
allocations but would relinquish all 
asiation safetv functions. 

J. Gordon' Bennett, who was asso- 
ciated with the \5’illiam Barclay Hard- 
ing group th.it found the need for an 
improved airways .system (AW fan. 16, 
p. 26) and the Curtis group throughout 
the entire program, svill phase out of 
the .^MB picture as the organization 
takes shape and serve as executive assist- 
ant to Quesiidii in his capacity as spe- 
cial assistant to the President. Ben- 
nett. a former airline and Navy pilot, 
was earlier associated with tlie C.AA and 
later was assigned to the Commerce 
Department as aviation advisor to the 
undersecretary. 


nous volume of 6rst-timc eustomers. 
Hi.s influence lessens somewhat on suc- 
ceeding trips, but only the man\-time 
riders bvpass him in signifleant num- 

• I'ransutlantic passengers traveling for 
tourist reasons on tourist-fare flights are 
outnumbered by those traveling for 
other pleasure purposes, such as visiting 
lelativcs abroad- 
$20,000 Level 

Tliat overseas air travel is not yet 
cvcrjinaii's pleasure is indicated by tlic 
survey finding that about 25% of all 
the .American passengers had familv in- 
comes of 520,000 or more, a level en- 
joyed by 1% of the United States 
population. Mom than a third of the 
■Americans traveling for tourism pur- 
poses were in this high-incomc gioup. 

About 20% of the Americans travel- 
ing for tourist purposes, however, re- 
ported family incomes of less than 
56,000. Sevaitecn percent of these 
tourists belonged to the 53.000-56,000 
family income group, representing 40% 
of the population. Nineteen percent 
were ill tKe 56.000-510,000 bracket, 
making up 23% of the population. 

An International Air Transport Assn- 
report on the first fisc vears of trans- 
atlantic tourist fare service issued last 
spring cited figures ssbieh indicated a 
somewhat higher penetration of the 
mass market. 

Age Groups 

Tlie report put 34% of all traiis- 
atlantie passengers in the 55.000 or 
less income bracket, and said 51% of 
the passengers had incomes of 57.000 or 
less. Ihc figures were based on a siir- 

I.AT.A said it would not want to dis- 
pute the Port Aiithori^- figures, whicli 

The important thing, according to an 


I.ATA spokesman, is the fact tirat the 
carriers nave begun to break the crust 
of the mass marlict- 

llic Port Authority survev figures 
concerning age of passengers bears out 
the I.ATA report’s contention that tour- 
ist class passengers are younger thin: 
first class passengers. The lATA report 
calls this "perhaps the most significant 
figure in all this maze of statistics," con- 
cluding that tourist class sersices have 
opened up travel to younger pcxiple. 
Tourist Percentage 

Only 31% of the .American trans- 
atlantic passengers surveyed by the Port 
AiithoriK' were going overseas for tour- 
ing. Of all American transatlantic tour- 
ist fare passengers, 35% were tourists in 
tile sense that tourism was the purpose 
of their trip. Of first class .Anterican 
transatlantic passengers, 24% were tour- 

"Otlier pleasure" purposes sold more 
tourist fare tickets to Europe than did 
tourism, the Port Authority found. 
I'ortv-onc percent of tourist class ticket 
holders were in this category, and 12 % 
were in the "personal affairs" class of 
flip purpose. By comparison, 16% of 
the first class passengers were on "other 
pleasure" missions and 8% were "per- 
sonal affairs" travelers. 

Fransatlantic tourist fare service, it 
would seem from the above, is presently 
depending less on the vacationer mak- 
ing .1 free choice of how to spend his 
time and money than on the traveler 
who inav have saved np for years to 
visit a relative in tlic old cmmtry. or 
who has some other already existing 
re.isims for flying to Europe. 

Business travelers made up 12% of 
the American transatlantic tourist class 
travclcts, 52% of the first class pas- 
sengers. 

Foreign Tourists 

•Among foreign residents, who com- 
prised about a fourth of the total trans- 
atlantic passengers, only 10% of the 
tourist class riders were tourists. Forty 
percent were traveling for ' other pltras- 
ore,” and the rercent-age of visitors to 
relatives abroad was hcavv (22%) as 
might be expected. 

On the Bermuda-Latin America 
flights, most tourist fare passcugers— 
S0%-werc tourists in fact. 

Tire touted "Fh- Now, Pav larter" 
plan made a poor showing in the Port 
Authority survey. Only 2% of American 
tourists reported use of the plan to 
finance their trips. Of travelers for all 
purposes. 4% used pay later on trans- 
atlantic flights and 2% on Benmida- 
I.atin America trips. Foreign residents 
iiiiidc slightly greater use of the plan: 
7% transatlantic. 6% Bermuda-Latin 
.America. 

Most .American transatlantic passen- 
gers wlio used pav-latcr (26%) were in 


Airlines Edge Into Mass Market, 
Survey Shows; “Pay Later” Lags 
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Idlewild "Terminal City" Progresses 

International .Arrival Building and its adjacent wing buildings fur foreign-flag airline offices at New- York International Airport arc 
under construction at ri^it, above. Ramp runs tiom lagoon through base of control tower to building. Openbig date, postponed 
from July 31. has not been fixed by Port of New York Authority. 


the 56.000-59,000 income group. Sur- 
prisingly, 13% of the transatlantic pay- 
later passengccs reported family incomes 
over 520,000. On the transatlantic route, 
7% of the personal affairs travelers used 
credit. 5% of the visitors to telativcs 
and 3% of the business passengers. 
Survey Questions 

The surveved passengers were asked 
for information concerning the fre- 
qnenev of tiicir air trips, both domestic 
and overseas, and where they usually 
bought their tickets. 

Travel agent services, the replies indi- 
cate. arc used in a slowly decreasing 
ratio by American passengers as their 
number of trips increases. According to 
llic survey, the agent sells 69% of first- 
trip tickets to Americans making their 
first or second flight. 

From the third to ninth such trip, 
the percentage is almost the same— 
68%; by the tcntli to 24th trip, the 
percentage is 52%; by 25 trips and over, 
the agent accounts for 47% of sales. 

About half of the transatlantic pas- 
sengers surveyed were on their first or 
second trip; 34% three to nine trips; 
10% tim to 24 trips; and 5% 25 or 


About two-thirds of the American 
transatlantic travelers spend more than 
four weeks abroad, the survev found, 
and 90% of them stay more than two 

Average is about six weeks. Durahon 
of trip in Bermuda and Latin America 
is sliorter by one or two weeks tor about 
three-foiirtlis of the American travelers. 

Among Americans traveling to trans- 
atlantic destinations for tourist pur- 
poses, the biggest group— 18%— remain 
four weeks. 

Only 7% of the tourists remain only 
two vvcck.v or Icss- 
tmportance of New York 

Importance of New York to the 
transatlantic business was pointed up in 
the survev, vviiich found that 80% of 
U.S. passengers on the route depart 

Approximately half of the Americans 
flying transatlantic from New York 
listed Paris as one of their destinations. 
London was listed by 40% and Rome 
by 30%. 

The Port Authority survey also cov- 
eted live off-season months, vviiich wiii 
be analyzed in a supplemental report 
by the agency. 


United's Custom Coach 
Plan Appro\ ed by CAB 

Washington— Approval of a United 
Air Lines proposal to inaugurate cus- 
tom coach service at fares slightly 
higher than regular ctjach service fares 
has been recommended by Civil Aero- 
nautics Board Examiner Ferdinand D. 
Moran, 

The airline proposed the service in 
DC-7 aircraft with six rows of thrcc- 
abreast seats and a total capacity of 86 
passengers. 

Full course hot meals will be served 
at no extra charge and passengers will be 
permitted to reserve seats on these 
flights. 

Cruising at 340 mph., the DC-7 is 
able to flv from San Francisco to New 
A'ork in eight hours. 

United ha.s filed a tariff providing for 
a one-way fare of 5102, S3 higher than 
that for the present regular coach flight 
fares. 

Fates from Chicago to Los Angeles, 
San Francisco or New York, or between 
Los Angeles and New York range from 
51 to S3 higher than present coach 
fares on these routes. 
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Equipment, Routes Cripple Local Lines 


By Ford Eastman 

Washington— Lack of modem flight 
c<|iilpiiiciit. sttoiig route structures and 
present rate-of-return methods are cited 
by local sers’icc airlines as main stum- 
bling blocks to subsidy-free operations. 

'Inesc ate problems which face the 
iiidustrv as a whole. On an individual 
basis, there arc others. 

A typical example is Trans-Texas Air- 
ways. wliicli operates 4.704 imdnpli- 
caled route-miles in Texas, Arkansas, 
Louisiana and Tennessee. R- IC. Mc- 
Kaughan, Trans-Texas president, has 
analysed his company ’s problems from 
the standpoint of his treasurv. traffic 
and operations dcpattincnts. 

One of flic most acute problems, ac- 
cording to the airline’s treasurv- depart- 
ment, is the rate-making policies of the 
Civil Aeronautics Board. The depart- 
ment claims that the policies have pro- 
hibited the local service industry from 
experiencing any record of profSt.s and 
that the criteria used by the Board in 

The rate of return to carriers is now 
determined on a rate base equal to tlic 
original cost less book depreciation of 
the used and useful assets. T’his matter 
is currently under consideration by the 
CAB in t)ie Rate of Return to Local 
Carriers Case. Local carriers generally 

revenues rather than investment. 

In addition to the rate making pol- 
icies, Trans-Texas says the CAB could 
render a great service to the local scr\- 
icc industry by handling applications 
for mail rates on an expedited basis. 
President McKaughan says; 

Waiting Period 

‘"nieic appears to be no reason why 
following ;in application for a new rate 
that the new rate could not be finalized 
within a 90-day period as contrasted to 

wlii^i in some instances has stretched 
out to four years for some carriers. 

"Obviously." he added, "this type of 
procedure places many unnecessary bur- 
dens upon the carrier and makes plan- 
ning e.xtremely difficult, if not com- 
pletely impossible. We know of no 
other industry that is subjected to these 
stifling conditions while still being ex- 
pected to be extremely efficient and 
economical.’’ 

Local carnets, like domestic trunk- 
lines, arc plagued by rising operating 
costs. McKauglian points out that in- 
creased labor costs alone comprised 
approximately 80% of Trans-Texas’ to- 
tal inetcased costs and have contributed 
substantially to increased subsidv. since 
passenger fares arc regulated and cannot 


be raised to offset these higher costs. 

"In addition to labor,” he said, "costs 
in the form of landing fees and office 
rentals at the various airports we serve 
have steadily increased. Local service 
carriers arc often the victim of being 
required to pay trunkline landing fees, 
while carrying only a siuall percentage 
of traffic.” 

As for route structure, the airline said 
llio CAB should lift restrictions which 
requite local carriers to make multiple 
stops between terminals. The airline ad- 
vocates citlicr nonstop or one-stop be- 
tween terminals as ueli as points served 

Trans-Texas .Airways also would like 
to have the CAS adopt a more liberal 
policy toward permitting local carriers 
to suspend unprofitable points. At the 
same time it said trunklines should he 
suspended from points and routes which 
arc obviously of a local nature and the 
local carriers substituted. 

Airport Problem 

The airline’s operations department 
summarized the canieis most pressing 
needs in four categories— airports, equip- 
ment, navigation aids and administra- 

"The airport problem is fast becom- 
ing a major one for the local service 
carrier,” the airline said. "Cities ate 
building larger and mote elaborate 
facilities every day. W'ith the advent 
of jet aircraft and their need for longer 
and stronger runways, revamped load- 
ing areas, and special fueling facilities, 
the major cities arc going into another 
round of expansion. At least part of 
this expansion will be boine by local 
carriers in spite of the fact that the 
impetus for the expansion is long range 
markets which the local service carriers 

’Trans-Teiras says that in the smaller 

duplication of facilities has become a 
serious handicap to local carriers. Com- 
munities located close together appear 
to be reluctant to enter joint airport 
projects tliat would serve two or more 
communities. 'I'lic airline said that, in 

only 20 miles apart, each built its own 
airport, one 12 miles to the south, the 
other 12 miles to the north. 

McKaiighan said the airline’s present 
DC-3 equipment was not designed to 
do the job local service carriers have 

"Out equipment should be sub- 
stantially faster from block to block," 
he said, “capable of faking off very 
sliort, easy to load and unload, and it 
slioiild liavc tlic same sort of expand- 
able capacity which is found in city 


buses. This last is a concept long recog- 
nized by short haul surface operators 
who liave peak segments and peak 
hours. Their equipment is desired to 
provide for peak loads up to I^% in- 
crease in capacity with the same equip- 

"Perhaps this same concept could be 
used to advantage in out industry by 
using combination freight-passenger 
aircraft which could be momentarily 
converted to all passenger configura- 
tion,” he added. "All of this is biscd 
on the possibility that manufacturers 
will actually look at our operation, study 
our needs and give us a piece of equip- 
ment that meets these needs— not a 
compromise which only scratches the 
surface.” 

Navigation Aids 

'Ihc airline said the navigation aid 
problem is one that has plagued tlic 
local service industry since its incep- 
tion. If a navigation facility does not 
exist at a point the canier serves, the 
line must either put one in at his own 
expense or offer only limited service. 

-Airways, contrail^ airspace, control 
towers and other similar aids do not 
exist in many Cases, McKaughan claims. 
Improvements to the airwavs system 
have been lased on the long haul serv- 
ice which has many more routes and 
altitudes to choose from, while the 
local carrier must run a gauntlet of un- 
coutrolled private and milifary aircraft, 
lie said tnat federal authorities ap- 
parently do not recognize this hazard 
because they do not control the area 
and. thus, tliey liave no statistics for 
justification. 

Another problem of the operations 
department, the airline said, is the high 
cost of administration in a regulated 
industry- "The multitude of regula- 
tions, reports, and procedures which 
must he compiled." the department 
said, "point up this problem as one 
major area for technological improve- 

In addition to suggestions by otlicr 
departments on ways for local carriers 
to become self-sufficient, the Trans- 
Texas traffic staff recommends a reduc- 
tion in sfations. ground operations and 
traffic expenses through more efficient 
utilization of ground personnel and 
facilities. 

Ground costs are, according to the 
traffic department, about equal to flight 
costs on U.S. domestic airlines. In 
actual practice with short-haul carriers, 
Ihc costs usually arc greater than half 
of the airlines’ revenue plane mile cost. 

Tlic department said ground costs, 
and consequently bre-ak-even needs, can 
be reduced tlirough greater flight fre- 
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quciicy at existing stations. With a 
greater frequency of flights at existing 
stations, an airline ean handle more 
passengers and pounds of cargo per 
employe, ticket counter, utility c.x- 
pense unit and square foot of tented 

Bonanza Alt Lines of Las Vegas, 
N'ev., points to route strengthening 
and acquisition of new modern equip- 
ment as the two main steps On the road 
to subsidy-free operations. 

Kdmund Converse. Bonanza presi- 
dent, says tliat, with the coming of jet 
and turboprop equipment, tlic trunk 
airlines will have more opportunity and 
desire to be suspended at their marginal 
and intermediate stops- Local carriers 
can be strengthened by adding many 
of these cities to their systems. 

Converse said trunklines ate now re- 
luctant to give up intermediate points 
tliat are good traffic producers from a 
local sttvitc point of view, but which 
flic trunks might find impcofitablc in 
the coining jet age. However, he said, 
the locals could be strengthened im- 
mcasurcably by adding these conniiuni- 

Bresent routes, he adds, can be 
strengthened by the issuance of skip- 
stop authority for all flights in excess 
of two round trips dailv to intcrinediate 
points. lie believes the lifting of such 
restrictions would not harm trunklines 
hut would improve serv ice to those that 
require it. 

Bonanza, which has ordered hair- 
child h'-27 turboprop transports to re- 
place the DC- 1 , is leaning heavily on 
passage of the Guaraiitcea Loan Bill 
in Congress in order to obtain the 
necessary financing to purchase the 

A somewhat similar situation was 
outlined by North Central Airlines of 
Minneapolis, Minn. Hal N. Carr, presi- 
dent, said his company, as well as the 
industry , is in dire need of new aircraft 
that will cany a greater payload at less 
cost per scal-mile and at tlic same tunc 
enable the airline to offer the faster, 
more comfortable, more saleable mer- 
chandise. 'f’hus far. Carr added, aircraft 
manufacturers have been reluctant to 
develop a suitable DC-3 replacement 
for the local industry, largely because of 
its unattractive c-aniings record. 

“Improvements in route structure 
would also materiaHy strengthen the 
local airlines," Carr said. "Longer-liaul 
authority on selected routes wouki lie 
extremely beneficial to help offset the 
great losses incurred at the weaker 
points- However." he added, "tliis is 
not to suggest that vve would like in any 
way to depart from tlie local service 
tvpc of operation. Quite the contrary, 
vve arc now and eertainlv viill continue 
to increase service steadily to oiir pres- 
ent smaller cities and add more small 


Realistic Schedules 
Ordered by CAB 

Washington— Civil Aeronautics Board 
last week ordered domestic airlines to 
complete at least 73% of their flights 
witliin the elapsed time shown in their 
schedules. 

At the same time, tlic CAB deferred 
action on the proposed on-time depar- 
ture and arrival rule until after an 
cvaliuition of the elapsed time regula- 
tion. 

'I he Board’s action resulted from an 
.Air Line Pilots .Assn, protest that air- 
lines publish schedules for flights that 

pletcd on time. 'I’he Board originally 
proposed to requite each airline en- 
gaged in passenger operations to com- 
plete at least 73% of scheduled flights 
on time in the absence of interveuing 
factors beyond the carrier’s control. If 
this was not done, tlic Board would 
have required tlic airline to revise its 
schedule realistically. 

'lilt' new regulation differs in that 
75% of all fliglits must be completed 
within 13 minutes of the block-to-block 
time shown in tlic scliedulcs on the 
basis of three e-alendar months instead 
of otic. .Also, on-time departure and 


arrival performance is not part of this 
icgulation. Tlic C.AB said the new 
regulations do not apply to helicopter 
operations or to all-cargo flights. 

Cartiers will make monthly reports 
of flight dclavs to the CAB. The reports 
will be analyzed for fliglit-tiinc relia- 
bility and for determining whether the 
Board slionld adopt an on-time pcrfonii- 
anee regulation. 

In explaining the regulation. CAB 
said Sight delays, which cxpciiencc 
shows will be incurred, are to be con- 
sidered by air caniers in scheduling 
flights- liowevtr, those delays caivscn 
by conditions beyond the cariicis’ con- 
trol and wliicIi could not have been 
anticipated by the cxctcisc of reason- 
able prudence mav be sliown by way 
of justification. 

Accordingly, the C.AB added, an air- 
line should be able to plan its opera- 
tions to insure that 75% of the in- 
flight delays that it will experience will 
result in no more than 1 5 minutes in 
elapsed time without inconvenience to 
the public or undue burden to itsclf- 

h'ot example, in-flight delays affected 
by the weather, air traffic control prob- 
lems and airport congestion would be 
excusable, if unpredictable, as would 
any m-flight mechanical difficulty that 
affects speed. 
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HEAT TREATED TITANIUM 

...helps the Hustler spread its wings 



Mach 2 Transport Urged for British 


London— Dc\clopmciit of a 1,700 
mph. 68-cn|iiic jet transport inid 
iiuclcjc powered supcr-rai^o aircraft lias 
been urged on the Britisli aircraft in- 
dustn' by a special coiinnittcc set u|S 
to study the problems of Britain’s air 
transport polici'. 

The group was cstablislied by tire ,^ir 
League of t^c British Empire with Sir 
Miles Thomas, former head of British 
Overseas Airways Corp., as its chairman. 
It had no official status. 

Sit Miles said technical adiice re- 
ceived from the aircraft iiidustri' indi- 
cated that Britain could capture the 
"blue riband" North Atlantic route 
nithin the next 12 years with a supet- 
soiiic airliner capable of firing from 
London to New York in 21 liours. The 
n5-|wsscngcr aircraft would cniise at 
60,000 ft. It would land and take off 

68 Engines 

A displav model of the proposed air- 
liitcr revealed 56 engines in the main 
htsclage for vertical power and 12 en- 
gines mounted as rcrtical tail fin.r. six 
on each side, for cruising. 

I'ltcl tanks rvere mounted aft and 
passenger seating in a tube in the center 
of the fuselage of tire dart-shaiKd 
model. Sir Miles said the ptopos,nl had 
been evaluated technically by Rolls- 
Royce as a feasible project. 

i'lic committee's report said there is 
a growing need for a verr' large c.ugo 
transport operating at economic speeds 
on tlie order of 500 mph. and at alti- 
tiidc.s of not less tliaii 25,000 ft. and 
D\cr ranges of 5-4.000 miles. 

It could now be designed on con- 
VCTttional cngiiiecting lines to operate 
at 50-605f of currart car»o rates, the 
report said, while a bolder icuture 
would be long-term dciclopmcnt of a 
nuclear powered cargo carrier which 
would weigh several huitdred tons. 

"Its cargo capacity might well be 
enormous compared with that of the 
more comeirtional aircraft, and its suc- 
cessful constntctioii might well place 
this counter' in the lead in the incrcan- 
tilc transport of the future,'’ the group 
suggested- 

Prcdictiug that world ait traffic will 
Quadruple during the next ten yCiits, 
tlie committee said a proportion of the 
expected increase in traffic sliould be 
allocated to Britain’s independent air- 
lines. 

It said BOAC and British European 
•fiitwars, the state oniicd airlines, had 
done a good job in a difficult period 
but should not "be saddled witli entire 
rcsponsibilitr- for the tremendous in- 
crease in traffic expected twer the next 
ten years." The committee’s report 
suggested that if they weic, tliey nright 


become so large as to lose their effi- 

^’*Ai?otltcr reason w-as giren by Sir 
Miles 'I'liomas when lie told a press 
conference. "I don’t agree with this 
mouopolistie attitude tliat lias been a 
feature of the piistu-.ir British airline 
scene." Sit Miles rcsigited from BOAC 

Cites 707 

TTie committee also suggested that 
Britain set up a prosing unit— "some- 
what on the lines of the USAE proving 


command’’ to test new transport air- 
craft. It argued that military backing 
is responsible for the success of Amer- 
ican transports. 

'■.An example is the Boeing 707 jet 
airliner, which is expected to come into 
’’ world's air routes in 


I960 c 


1961,” the c 


"This .aircraft has been evolved from 
the USAE’s KC-155 jet tanker which 
had achieved many liuudrcds of hours 
of devclopinciit flying before tire civil 
prototype took the ait." 

There was no mention of the fact 
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CONVAIR B-58/major portions of its 
primary structure are made of 
HEXCEL HONEYCOMBS 
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that Botiiii built the 707 protohpc 
with its own moncs’ before receiving 

Many Brihsli obscivets were di>- 
anpoinfed at what they regarded as 
Ihc lightweight and unrealistic nature 
of the report. But the committee said: 

"We feel most strongly that this 
country must be imaginative and teach 
out into the future by proceeding to 
dc'clop a supersonic airliner capable 
of \-ertical takeoff and landing and of 
emssing the Atlantic in between two 
and three hours. W'c are satisfied 
from expert evidence gisen to us that 
this is a practical proposition within 
the ne.xt twelve years and it is for 
us an economic necessitv’ as «ell as 
a matter of prestige.” 

The committee said Britain with 
such an aircraft would regain the blue 
riband of the North Atlantic, increase 
enormously its aircraft export market 
and under the nesv defense poliev be 
in a position to marshal its military 
forces ansvvherc. 

Conceding that the project would 
be beyond the technical and financial 
resources of any one firm, the report 
expressed the belief that if the leading 
firms combined in syndicate form under 
inspired leadership, cih- biinkers might 
come to their aid financially in the 
manufacture of the aircraft. 

Frenfh Use Flybys 
To Promote 1649As 

Paris— Air Prance is introducing its 
new Lockheed I6d9.A Super Starlincr 
Constellations to the Krcnch public 
nith an adsertising stunt beamed at 
millions of sacationing Frenchmen. 

Under the Air France plan, a Super 
Starlincr is flown non-stop 2,500 mi. 
trom one end of the French coastline 
to the other. The flight is made at an 
altitude of 1,000 ft. Several da\-s be- 
forehand the company ads’crtiscs in 
hundreds of newspapers, gis'ing the 
date of the flight, the complete list of 
the hundreds of beaches the aircraft 
will pass over, along u ith the exact time 
it will fly by. 

The ads promise sacationers that, 
"you can set your watch by a Super 
Starlincr.” Configuration characteris- 
tics are gisen for easy spotting, and 
readers ate told that "the black nose you 
see holds the weather radar," 

Tile flight begins at Abbo illc, on the 
Flemish coast, at 0956 hours and ends 
with a landing at Nice at 1905. So fat. 
the company claims, it has hit the rigid 
.scheduling on the nose. 

The advertising gimmick actually was 
first tried by Air France in 1955. when 
the company was introducing its Super 
Cs. It ss'as such a success witli the pub- 
lic that Air France officials decided to 
do the same thing with its 1649As. 

Auavsl 26. 19S7 


AIRLINE OBSERVER 

► Civil Aeronautics Administration expects to commission ILS facility at 
Washington National Airport with ground antenna buried in the runway 
by December, 1958. Flush antenna will eliminate the 150-ft. offset in 
instrument approaches and permit landings under conditions approximating 
zero-zero. Elfika-typc ranway lights (AW April 15, p. 99) that eliminate 
the "black pit" illusion in landings also will be installed. Meanwhile, air- 
lines and Port of New York Authoiitv have tentatively agreed on flush-type 
centerline runway lighting for the planned parallel instrument runway at 
New York international Airport following a recent meeting in Washington 
in which the CA.A reported on tests of the lights at Andrews Air Force 

► Rolls-Royce has ordcicd a Vickers Viscount for use as a flying testbed. 
Aircraft is nearing completion, 

► Pan ,4mcrican World Airways last week applied to the Civil Aeronautics 
Board for permanent authorization to operate service between Seattle, Port- 
land. Hawaii. Tire airline currently holds a temporary certificate to operate 
between the Pacific Northwest and Hawaii and a pcnnanait certificate to 
rrperate between Los Angeles and San Francisco and Hawaii. Northsvest Air- 
lines. svhich operates between Seattle, Portland and Hawaii also under 
temporary authorization, has not set filed application for a permanent 
certificate on the route. 

► 1 ransoccan Air Lines has been awarded a 52.5 million domestic cargo con- 
tract by the Navy to operate scheduled flights five days a week during Fiscal 
1958 over a 7,500 mile route linking naval centers between the terminal 
points of Alameda. Calif., and Boston. The supplemental carrier expects 
to log more than tsvo million miles of flying and more than 20 million ton- 
iiiilcs during the year under the contract. 

►Rolls-Royce engines arc specified by both do Hasilland and Bristol Aircraft 
in their short-medium range jet transport designs for British European Air- 
wjss (AW' Aug- 5, p. 47). Bristol 200 also is offered ss-itli Ols-mpiis 553 
engines .iltlioiigh BEA favors Rolls-Royce powcrplants due to the favorable 
experience with Dart powered Viscounts. Rolls-Royce engines invoKcd ate 
the RB-Hl Conway at 12.000 lb, thrust and RB-140 svilh 8,000 Ib, thrust 
Bristol and de Hasilland ate each proposing three and four engine models 
for BEA consideration. Decision, originally due July 20 (A5V Mav 27, p. 41). 
should be announced soon, 

► Northwest Airlines President Donald Nvtop lias ic-cmphasUed the airline's 
intention to purchase turbine-powered aircraft "to make certain that out 
com|sany will be fully competitive in the jet age.” Nytep says the company 
is exercising “sober caution” in its esahmfion of aircraft that will be avail- 
able and adds (hat "a great deal of time and attention is being devoted to 
negotutinf final arrangements. . , .” Northwest Airlines is the only U, S. 
tnink carrier that has not placed an order for new turboprop or tiirbojet 
aircraft. 

► Air Ir.iffic control radar beacon system will soon undergo in-service evalua- 
tion tests- Approximately 200 air carrier transport aircraft and an undeter- 
mined number of cini aircraft ate being equipped with ttanspondeis as part 
of the evaluation program. 

► Flying Tiger Line is attributing shaq) increase ill gross revenues to its 
new fleet nf 12 Lockheed 1049H Constellations placed into service in May. 
Revenues earned in May and June amounted to more than $6 million, or 
approximately 52 million over the carrier’s average last vear. The airline 
also reported that the Constellations enabled it to report the first monthly 
operating profit since last September. Operating profit for May and June 
this year totaled 5300,000. 

► Rolls-Royce Dart turboprop engines operated in North America have 
passed the million hour mark. Trans-Canada and Capital Airlines Viscounts 
account for the heaviest utilization of the engines. 
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New Alcoa rolling equipment recently installed means a lot 
to the aviation industry. The new facilities 
virtually eliminate "crown or centers” in wide sheet. 
Weight and cost per sheet are greatly reduced. 

The same thickness precision previously available in 
widths up to 60 inches is now obtainable in wide sheet. 

For example, a sheet of .060-inch material, 

84 inches wide and 24 feet long, when rolled on a 
flat mill , has a typical crown of .008 which 
adds 13 pounds excess weight. When rolled on the 
new 4-high strip mill, typical crown is reduced 
to .0016, leaving only 2.44 pounds excess weight. 
Weight saved per sheet, 10.56 pounds or a reduction 
of 6.6 per cent- Dollar savings are proportionately 
substantial. 

With these new facilities, Alcoa can effectively 
minimize crown in sheet 60 to 84 inches wide in 
thicknesses up to .125 inch nominal. For more 
information and specifics on the weight and cost 
saving on your requirements, see your Alcoa 
sales engineer or write Aluminum Company of 
America, 1800-H Alcoa Building, Pittsburgh 19, Pa. 
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SHORTLINES 


►'I'rans World Airlines will begin ovet- 
niglit .service bchvceii California and 
I'lurope on Sept. 29 using the Lockliced 
lft-19 Constellation on the iiculv 
anarded polar route, lire 1649 will be 
used on the San I'rancisco-Paris-Rome 
flight as well as the Los Angeles-London 
schedule. The 1649 also will be flown 
uii a new nonstop New York-Roinc 
route beginning Oct. 2. 

► Flying Tiger Line will begin through- 
plane. all-cargo scrs-ice between New 
England and major Midwestern and 
W'est Coast cities in October using 
ncwly-delivered Lockheed Supet-H Con- 
stellations. The sers'ice will run from 
Boston and Hartford, Conn., to Chi- 
cago, Los Angeles, San Francisco and 
the Pacific Northwest. 

►Soutlicm Airways will inaugurate reg- 
ular daily sersicc to Eglin Air Force 
Base, Kia„ on Sept. 5. Two roundtrip 
flights a dav to Atlanta, one via Dothan, 
Ala., and die other via Columbus. Ga., 
will offer both military personnel and 
civilians their first direct air senice to 
the Georgia capital. 

► Nadonal Airlines reports a net income 
of S5. 154.499 for the 12-month pericxl 
ending on June 30. Total operating 
.-evenue was $56,823,471; total operat- 
ing expenses, $50,815,430. 

► Bonanza Air Lines fleiv 2,818.602 
passcngcr-milcs in July for an all-time 
company record. TTic airline carried 
13,295 passengers during the month, 
a 1,262 increase over the previous 
month. Bonanza expects to start new 
nonstop and multi-stop routes in Salt 
Lake City hom Phoenix soon if the 
moie is approved by CAB. 

► Lufthansa, German Airlines will offer 
a 16-day tour to Europe from Chicago 
beginning Sept. 15. Features of the 
tour include a fashion show in Rome, 
visit to a Geneva cosmetic factory, tour 
of a Paris perfume plant and visit to a 
London cooking school. Fare is $845.70 

► Vickers latest version of the Viscount 
800 scries has made its first flight 
cquippeti with four Rolls-Royce Dart 
R.Da.7, Mark 525 turboprop engines. 
Ill its final form, this series will be 
known as the 810/840, the 810 being 
fitted with the R.Da.7 engines and the 
840 with tlie R.Da.ll turboprop 
engines. 

► North Central Airlines carried a new 
one-day company record of 2,626 pas- 
sengers on Ang. 16- Line has carried 
oxer 400,000 passenger.! this year. 
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By Capt. R, C, Robson 


Zero-Zero Landings — IV 


nendous value and that wc need more. Here's wh;’. 

As in previous years 1957 has seen a continual struggle by many airlines 
to stay in the black— there ate cien applications for a rise in fares for this 
purpose. Indeed solvency is the great concern of all branches 
And unless an airplane moi es, and mor es safely and efficiently from point to 
point, aviation trai cl is meaningless for there is nothing else to sell. On the 
airlines this means sclicdulc reliability-. Reliability means on time departures 
and arriials— arrivals at desKnations, not alternates. 

Second Fiddle? 

Occasionally one gets tlic impression that some airlines liave allowed 
operational matters to be relegated to a second fiddle position behind a sales 
pusli. Selling is obx'iously important and I would not attempt to belittle it- 
But first you must hai-c a product to sell. 

At best airline profits represent a small fraction of total investment. 
Delays, diiersions and cancellations can easily wipe out the “fraiy." 
3\'ouldn’t bookkeeping be infinitely more rosy if eierything went on sclied- 
ule? As with any other part of modem business the operational end 
requites research and thought and work— and money too. It means dcioting 
men and equipment as my airline did on the Andrew's project. 

Sure this is expensive. And aids such as the flush lighting which we are 
recommending are expensiie-in the millions. Yet installation costs are a 
drop in the bucket compared to the money that will be invested in out new 
jets and the profit they would make if they could operate on schedule all the 

Sure there is test flying going on all over the place on all manner of proj- 
ects. But there are two drawbacks to this. For one thing it is difficult to 
test bits and pieces by themselves and then properly evaluate their relation- 
ship to an entire system. Second, as regards airlines, the testing mav not be 
done w-ith an eye to airline operational problems. 

It would appear that we could very well use an airline flight test group to 
evaluate various devices for commescial use. This might mean instruments, 
radios, lighting or what have you. Furthermore there is an urgent need for 
an airport at which all the various devices and techniques could be tested 
under actual conditions. For mam years competent pilots have contended 
that we can fly safely in all weather conditions. But as yet we have no air- 
port properly implemented to prove or disprove this possibility. 

Serious Drawback 

It lias always been the practice to install a new svstem at a rr^ular ter- 
minal and, after a certain amount of testing, ask for comments from pilot 
users- TTiis has one serious drawback— many pilots may not be acquainted 
with alternate possibilities and therefore liave nothing with which to make 
a fair comparison. Such a method was used a few years ago to prove that a 
notoriously bad type of approach lighting was desired. Never having seen 
flic other configurations many pilots liked the first bright lights they saw. 
\ lighted beer sign at some of our darker airports would have received the 
amc welcome. 

An experimental airport is. of course, one of the recommendations of the 
Curtis Report— all of aviation would gain from such an installation. 'The 
Andrews project is now over since equipment— and the runway— had to be 
returned. There is much work yet to be done w4th runway lighting. By 
taking the lead and pushing for more of tliis operational test flying I am 
■ ' ' ' rs would benefit greatly in the long run. 
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General Electric Missile Alternators Feature Light Weight, 
Low Harmonic Distortion, Close Voltage Regulation 




New, Self-Contained Missile Accessory Power System 
Gives Both Hydraulic and Electric Power 



GENERAL® ELECTRIC 





A4D Design Opposes Complexity Trend 


B^' Irving Stone 

El Segundo— Siinplifintion and lo»’- 
cost concept underlying the Douglas 
catrier-basc3 AdD "midget” attack- 
bomber fits the philosophy behind econ- 
omy measures now being projected for 
the aviation industry. 

Although established five years ago. 
this design approach for the A-ID Sky- 
hawk. smallest and lightest of U. S. jet 
combat planes, brings these advantages; 

• More aircraft for given investment. 

• Sliotler production time. 

■ Easier handling on carriers. 

• Ease of maintenance. 

• Fewer .spate parts. 

Original requirements for a liigli- 
pcrformance carrier-based attack plane 
specified atomic bomb delivery, non- 


nuclear interdiction missions similar to 
role played by piston-powered AD types 
in Korea, combat radius of 300 nautical 
mites, 500 kt, V,.., and 30,000 lb. max- 
imum permissible weight. 

Design Schedule 

Led by Edward H. Hcinemann, chief 
engineer. Douglas El Segmido design- 
ers took a fresh approach to os crcome 
the trend toward increased weight and 
complexity which boosts costs, desclop- 
ment and production time. After six 
months of negotiation with Navy 
Bureau of .^c^o^autic5. A-ID design 
evohed with V.,.. of 390 kt.. combat 
radius was stretched to -100 nautical 
miles, gross wciglit was piircd to under 
15.000 Ib. 

First A4D flew 20 months after 
BuAct inspected the mockup in Octo- 


ber, 1932- I'irst delivery of the A4D 
to the fleet was on Oct- 26. 1956. only 
48 months after start of engineering 
design, considered a new rebord for 
recent high-performance jet aircraft. 

Requirements were substantially met. 
Plane has flown at 587 kt. Basic takeoff 
gross weight with gasoline for fuel svas 
14,400 lb. Now, with switch to JP4 
and additional equipment, basic takeoff 
gross is 1 5.300 lb. 

Accent on structural design sim- 
plicity not only keeps weight down, but 
also eases manufacturing problcms- 
Coinpred to the earlier AD tspes, A4D 
only lias about one-third as many struc- 
tural detail parts. 

Stnieturc is broken down into four 
major assemblies— forward fuselage, aft 
fuselage, wing and stabilizer. This 
di'ision would permit manufacture of 









CHS Teflon covered srlicone rubber seels 
ere delivered in seme cross-section as orig- 
inal neoprene seals. Neiv seels slide to- 
gether readily without binding, are immune 
to ozone, weathering and aging. 


CHR adapts new seal development to B-47 bomb bay doors. 


Teflon covered silicone rubber seals developed by CHR are replacing original neoprene 
seals. Here’s why . . . 


Extreme low temperature operating 
conditions played havoc with the neo> 
prene rubber seals originally designed for 
B-47 bomb bay doors. Hardened by 
aging and cold, many of the seals split 
and ripped off when doors were opened 
and shut in flight. 

CHR Teflon covered silicone rubber 
seals shown above solved the problem, 
Silicone rubber is immune to ozone, 

tionless Teflon surface permits seals to 

The seals have -lOO'F to 5^F flexibil- 
ity. They seal out and also shed water. 


fleciivc protection against radiation from 


CHR Teflon covered seals are also 
being used on other planes where low 
friction, sliding action, abrasion resist- 



Our experience in helping engineers 
with all types of airframe and engine 
seals utilizing all forms of silicone rub- 
ber reinforced with fabrics. Teflon and 
metals can be pul to work for you. We 
solicit your inquiries for specific applica- 
tions. Call or write. CHR field represenla- 
lives are available for direct contact. 





THE CONNECTICUT HARD RUBBER CO. 



the fuur units iit diffaait hic-jtions tvith 

point for final assembly, ,m imporbmt 
con.sideration in event of an all-out pro- 
duction effort. 

Each inajot asscmblv is completed 
with equipment, nhseellaneous installa- 
tions. and provisions for relatively <[uick 
disconnect at mating points. For 
example, wing is completed, for joining 
to fuselage, with landing gear, control 
cables, electric wiring, control surfaces, 
fuel system piping, etc. 

Straetural material generally is 7075- 
Tfi throughout, chosen because of its 
Ingh-strcngth characteristics and avail- 
ahilit)' in slieet. plate, cxtnrsions and 
bar stock. Forgings have been asoided 
in the A4D, since these were considered 
hv Douglas engineers to be relatively 
Imig-tinic procurement items. 

Forward Fuseloge 

Fuselage nose is a metal section 
ca.sily removed b\- manipulatirm of two 
latclrcs. It encloses a Douglas-conccivcd 
integrated .avionic pnckagc-commuihca- 
tions, navigation and identification 
equipment-mounted on firewall with 
four quick-disconnect latches. Pack- 
age. built by Packard-Bell, sascs -IS lb. 
compared with corresponding equip- 
ment oidinarils’ used in carrier-based 
attack bombers, Douglas engineers say. 

Cockpit is designed to afford maxi- 
mum internal sjiacc within a minimum 
external shape. Tliis is aeliics’cd througli 
use of hcas v skin (0.1 in.l carrying no 
internal stiffeners, affording cockpit 
room out to the loft line. Hcasy skin 
also affords some flak protection. 

Insirunreiit panel support-frame is a 
single-piece formed channel section ex- 
tending from keel to cockpit rail. Keel 
is a slicct metal angle in cockpit area, 
changing to clianncl extrusion aft of 
cockpit up to the fuselage breakpoint 
at about bs-o-lhirds wing chord. 

Cockpit floor is comprised of .040 
nch ivith 1 by 1-in. stiffeners. 

Light Seat 

Ejection scat contains only about 80 
parts, wciglis only 40 lb.— a weight- 
sasiiig of approximately 595S compared 
nitli ejection seat containing 240 parts 
and neighing about 98 lb. in an earlier 
interceptor design. 

Nose gear retracts forward into a 
center area below cockpit floor. Easily 
accessible space on eacli side of the 
opening accommodates air-conditioning 
equipment, control bcllctaiiks and 
cables, fuze panels, 

Nose gear stmt attaches to \crtiea] 
beams forming the inside of the equip- 

Cockpit after bulkhead is liglit-gagc 


seat tails on forward side. Itaf-scction 
stiffeners on aft side to withstand fuel 
tank pressures during arrested landings, 


WING BOX structure of A4D is integral fuel tank almost tip-to-tip. Spars, machined 
from plate, reduce possible leak paths. 


sloshing loads and burst pressures re- 
sulting from gunfire. 

Self-sealing tank behind cockpit bulk- 
licad extends to forward cud of engine 
compartment. Skin enclosing self-scal- 
ing fuel tank area is about .040 in. 


A4D-2 Basic Data 

Length 39.4 ft. 

Wing Spon 27.5 ft. 

Height IS it. 

Normal T.O, Gross Weight 15,000 lb. 
Wing Area 260 sq. ft. 

Horizontal Toil Area 48.85 sq. it. 
Vertical Tail Area. Totot 49.95 sq. ft. 
Chord ot Wing Root 186 in. 

Chord ot Tip 42 In. 

Sweep, 25% Chord 33.21 deg. 

Aspect Ratio 2.91 

Pawerplont: Wright Aeronouticol Corp. 
J6S-W-4 turbojet weighing 2,750 Ih, 


thick, carries channel-section stiffeners 
about 4 in. dcqi to take loads corre- 
sponding to those imposed on bulk- 
head and shear and bending loads im- 
posed by fonvatd fuselage structure. 
Sheet Metal Bulkhead 

Elliptical bulklicad separ.iting fuel 
tank area from engine compartmeiit is 
a built-up sheet nietai ciiannci member 
about 10 in. deep. It takes tank hydro- 
static pressures due to catapult and 
sloshing loads, carries forward wing-to- 
fusclagc attach loads, and supports jet 
engine ait intake ducts, which begin 
about lialf was- aft from front of fuse- 
lage tank area. This bulklicad also trans- 
mits shear from fonvard fuselage skin, 
wliich forms tlie inner surface of the 
intake duct, to the fuselage skin extend 
ing aft from flic lip of the intake duct. 

Attached to the buikhcad is a slicct 
mebl web-stiffcncr combination ex- 
tending to fitselagc bottom to complete 
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t)ic scpaiatioii of fuselage fuel tank and 


Section Connections 

Lightweight skin (.025) between cock- 
pit rails, from engine compartment for- 
ward bulkhead back to fuselage break- 
point, has longitudinal extruded bulb 
angle stiffeners which cart)- axial loads 
to four tension bolts in bathtub fittings 
conuecHng fuselage forward section to 
aft section. 

Skin from cockpit rails down to keel 
members is .06d in. material stiffened 
by vertical rolled Z-sections. Verticals 
were used in this area because of better 
shear allowables than obtained with 
longitudinal stiffeners. 

Between engine compartment for- 
ward bulkhead and fuselage breakpoint 
arc two major frames for connection to 
wing front and intermediate spares. 
Frame connecting to the intcmicdiatc 
spar is located at fuselage brcak|x>int 
and is a single-piece forging redesigned 
from a built-up member to case pro- 
diieibility of the particular part. 

Aft Fuselage 

Fuselage aft section, housing engine 
tailcone and tailpipe, embodies stiffener 
construction similar to that in fon\-ard 


forss'aid bulkhead and breakpoint. 
Makeup generally consists of light chan- 
nels atwut 2i in. deep, about 1 5 in. 
apart, with two Z-section vertical stiff- 
eners spaced between, 

Tlicre are three major frames in fuse- 
lage aft section— one for connection to 
wing rear spar, another for carrs-ing 
arresting book vertical and side loads 
and a third frame (forging) which con- 
nects to fin spar and also carries pivot 
eonnection for horiaonhil stahilir.ct. 

Fin and dorsal arc built integral wilh 
fuselage. Fin is a simple single-spat unit 
with spar made of bar stock routed info 
a channel. Ribs ate single-piece light- 
gage sheet mchil attached directly to fin 
leading edge. 

Rudder is a trailing edge splitter phte 
l;pc knosvn as a "tadpole" because of its 
cliordwise shape. Lcuding edge skin 
terminates at about 509f of total rudder 
chord. From this point aft. rudder is 
comprised of a center strip of .040 sheet 
stiffened on each side h\ chordwi'c- 


t.ipcrcd hnt-scctions spaced on 8-in. 
eaitcrs. lliis arrangement is incorpo- 
rated in the A4D-2 to prerent rudder 
flutter. 

Height of aft fuselage section abor e 
grotrnd eliminates need for tail bumper, 
sasiiig considerable weight and com- 

Wing Plan 

Wing is a non-folding configuration 
because it has onlv a 27.5-ft. span. This 
saves weight and complexity in joints 
and fold mechanism, promotes safeh' 

Wing planfotm is a modified delta. 
Structrrrcs incorporates a three-spar box 


with spars, skin and stringers all con- 
tinuous almost tip-to-tip. Planvicw 
taper of the wing l)ox. coupled with 
stringer configuration, affords a constant 
stress Icsel which eliminates require- 
ment for using a tapered skin. 

Skin is -064 in. thick, 27 ft. long, 8 ft. 
wide, and is the largest thin-gage sheet 
ever rolled. 

Overall continuity feature is im- 
portant because attire box structure, 
almost tip-to-tip, is an integral fuel tank. 
The design affords simplicil)', light 
weight and tank scaling integriri’ be- 
cause of the minimum number of leak 

.fill equipment and adjacent structure 


Oakite now gives a lift 
to aviation cleaning 



OAKITE 

SAIUROL 

cuts 

carbon 

cold 



A 10 to 30 minute soak in this 
safe, high Hash point solvent ma- 
terial softens, loosens carbon for 
easy rinsing with water or kero- 
sene. No heat needed. Suitable for 
any metal, it quickly prepares 
parts for overhaul- Built-in vapor 
seal prevents wasteful evapora- 
tion. It’s just one of many Oakite 
quality cleaning compounds, 
available nationwide, along with 
technical service. 

New Bulletin F-10059 tells about 


other up-to-the-minute Oakite 
materials and methods for spe- 
cific aviation cleaning problems 
Write Oakite Products, J 
Inc., 55 Rector Street, 

New York 6. N. Y. 
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Next logical step after 


Vanguard? 


THE FAR SIDE OF 


THE MOON 
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NEW l\hUW CONOSEAL TUBING JOINT 

ASSURES PERFECT FLUID LINE SEAL 
AT EXTREME TEMPERATURES AND PRESSURES 



HIGH PRESSURE PNEUMATIC SYSTEMS 
LIQUID OXYGEN SYSTEMS 
HYDRAULIC SYSTEMS 
EXHAUST SYSTEMS 
FUEL SYSTEMS 



Problems of connecting tubing and ducting of dissimilar metals subject 
to extreme temperatures can be solved with the new Mormon Conoseol 
Tubing Joint. An all-metal joint, it provides metal gasket compression 
with the flexibility and sealing qualities formerly obtained only through 
use of organic seols. The Conoseol Joint withstands axial deflections up 
to 1/t6-inch without sacrificing a perfect seal. The seat is maintained 
under extreme pressures and temperatures even on joints with material 
transitions, in which steel and aluminum alloy plumbing ore joined. 

The Conoseol Tubing Joint Is avoilable in three different operating 

1" to 12" O.D. tube size, with special sizes designed to your require- 
ments, Write todoy for full engineering details. 
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with flight 


IS attached to wing box without affect- 
ing tank seal. T hus, fittings an: attaclicd 
to the box structure and scaled on the 
inside along with the tank. Nose rib 
fittings, for example, arc sabre bolts 
sealed to the tank inside and providing 
attachment means for nose ribs on out- 

Tliis promotes easy rib replacements, 
insures tank integrity. 

Integral Fittings 

All spars, actually clianncl-scction 
shear webs, are machined from 2-in,- 
thick plate. This is to reduce all leak 
paths and parts to a minimum. Wing- 
to-fuselagc and landing gear attach fit- 
tings are machined integrally witit 
spars. Front spr is machined straight, 
then bent in heated die to conform to 
wing sweep. 

Skin stiffeners ate 7-section extru- 
sions riveted to tlio skin by N.ACA-typc 
rivets for efficient scaling. Stiffeners arc 
attached to «ing bulklicads by alumi- 
num alloy holts and nuts to save weight. 

Bulkhead.s, consi.sting of sheet metil 
web with extnided T-scetion caps and 
extruded bulb angle stiffeners, arc 
attached to the skin with shear tabs 
only where required. In aft portion of 
wing, bulkheads generally arc attached 
only to outstanding flange of the Z-scc- 
tion stiffener. Tliis procedure, while 
requiring dose tooling control, elimi- 
nates bulkhead-to-stiffcncr attach clips 
and simplifies manufacure. 

Access Openings 

Access to wing box for assembly and 
tank maintenance is tlirougli numerous 
uniformly located openings (about 5 
by 10 in.) in ujaper ssang surface, chosen 
because of better fatigue insurance, 
since upper skin is in compression 
ratlier tlian tension. Also, upper .skin 
openings are less susceptible to leakage 
than bottom openings. 

Number of small openings rather 
than fewer large openings affords im- 
proved lank load-carrying capbilitics, 
easier and quicker tank maintenance. 
.\nothcr benefit is tliat all .access doors 
are same siae, hence intctchangcabic 
and arc themselves self-sealing «ijh in- 
tegral O-rings. 

i.eading edge wing slat requires no 
■actuating mccTianism, is operated acro- 


A4D Buddy Store 

Douglas El Segnndo Division has de- 
veloped self-contained buddv store for 
eonveraon of A4D to tanks scirice (AW 
Mar. 25, p. 97). Store incorporates own 
aie-pwered turbine, hvdraulic and elec- 
trical systems, fuel tank and colUpsiblc 
drogue. A4D2 is fitted with refueling 
probe w'bieh extends 54 in. bey ond nose 
and feeds into self-sealing tank behind 


dynaniieully in accordance 

Lciiding edge root section, external to 
tying box, encloses 20 mm. cannon, also 
hou.ses main landing gear wheel in re- 
tracted position and encloses retractable 
catairult hook. In wing root section on 
starboard side on emergency drop-out 
wind-drifen generator is stowed. 

Landing gear retracts fortt-.ird. elimi- 
nates need for cmct|cncv extension de- 
vices, since gear wifi free-fall and lock 
in position from force of aiisttcam. 
(Nose gear also retracts forward and 
free-falls for emergency extension.) 

Wing is a complete stracturc con- 
taining all installations, attaches to 
fuselage major frames with ten steel 
tension bolts at leading edge root sec- 
tion intercostal, front spar, intermediate 
spr, rc;ir spar, and trailing edge chan- 
nel section. 

Portion of continuous wing box fuel 
tank beneath turbine section of the 
engine is shielded with ,008-in. stainless 
steel bonded to wing top skin. 

External Stores 

Tlitec places on wing undersurface- 
on fuselage center and in. cacli side 
of center— have sfructuial provisions to 
cam’ many types of externa! stores, in- 
cluding atomic bomb (on centerline), 
missiles (Sidewinder), napalm homhs, 
rockets and in-flight refueling store 
wlicn aircraft serves as a buddr- system 
tanker- Since the aircraft carries no 
engine starter, relying on Douglas- 
designed ground starter, provision is 
made to carry this ground unit as an 
external store if it will be requited at 
destination. 

Modified delta horizontal stabilizer 
is ph’Oted at front spar, actuated at rear 
spr. l^spet skin is .125 in., lower skin 
-1(50, Each skin is stiffened wit!) an 
intcrn.-il sheet. .512 in. thick, routed 
into a ivaffle pittcm which sec\cs for 
strinEcrs, biilklicad cap material and 
bonding material. This arrangement was 
dictated by thinness of stabilizer section 
and to minimize parts and assembly. 

All control surfaces, except rudder, 
are constant chord. 

Maintenonee Requirements 

A4D has lower maintenance man- 
hour requirement than any other mod- 
em tactical jet airaaft, Douglas mainte- 
nance engineers say, requiring 26.7 
maintenance manhours pr flight Iiour 
according to fleet experience. Tliis is 
claimed to be 35% less than any other 
.lircraft of similar performance in tlic 
attack category. 

Bulk of test and support equipment, 
including tools, are standard ofi-tlic- 
sholf items. 

Cockpit instrumentation is installed 
to permit \-er\' fast access for replace- 
ment of individual units. 

Nose wheel well contains primary 


a in accuracy and finish. 


beyond the ordinary 
you should be interested 

foundry methods of 
Morris Bean & Compny 
Yellow Springs 4, Ohio 
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One simplified Tool Design for 7Wi6:S£7‘s 
lets you use any driving means 


T0R4-SET offers you unique advantages in 
modem aircraft fastening by providing: 

1 . Toot Simplicity: any standard power or hand 
tool can be used with this simple one-piece 
bit for installation or removal. 

2. Tool Strength: the bit well-balanced to recess 
strength. 

3. Tool Accuracy; extreme accuracy and added 
strength through forging or coining to finished 
dimensions. 

From a tooling standpoint, assembly is simpli- 
fied because the TORq-SET bit is a one-piece unit 
that can be used with any driving tool. Only 3 
socket sizes ate needed to fit the entire range of 
TORQ-SET bits. 


From a service standpoint, you can use a wide 
range of tools with the bit to install or remove 
TORq-SBT (see illustration). What’s more, the bit 
design lets you get in close to the work area ... no 
need to have wide-open work space to apply a 
tool. No adapter is needed. 

From a design standpoint, bit and recess ere 
so balanced in strength you get full benefit of 
maximum torque (well above actual requirements) 
without burring or distortion of either member. 

Find out more about bow TORq-SBT can help 
solve your production problems. Write for a new 
booklet — ''TORQ-SET ... a new concept of air- 
craft fastening.” 


Tie b^gesfneu^ in&sfaners cornea from 


merican ! 


MEHICAN SCREW CO., WIULIMANTIC, CONN. 





power pjiicl on one side, iiit-eondition- 
nig equipment on other side. This 
equipment is ca.sily accessible thtougli 
□pen areas, since there arc no inspection 
pl.atcs or doors. In flight, with gear 
retracted, nose gear door seals against 
the component to protect the equip- 

Canopy actuating svstem consists of 
a .simple opcn-and-closc sequence. Can- 
opy is held ill open position with bun- 
gee cord. 

Self-scaling fuel cell located aft of 
cockpit is accc.ssible through fuselage 
crown inspection plate. Removal of this 
plate and tank cover plate, together with 
inspection and closing up. can he done 
in about one hour. 

I'uscbigc breakpoint for }fn engine 
rcmmal can be separated in about half 
hour by three or four men In- uubolling 
four m.iin bolts. Without breaking the 
fuselage joint, about 75% of the engine 
accessories and other aircraft equip- 
ment arc accessible through inspection 
plates on each side of fuselage. 

Storage Considerations 

Middle breakpoint cliaraetcristic of 
the plane is intended to coinplr with 
limited space aboard carriers. Fuselage 
icar section can be mmed aft, then 
fomard slantwise between nose and 
wing leading edge. F.nginc can tlicn be 
removed and stored crosswise aft of 
wing. Iliis arrangement permits dcct 
storage almost w ithin the block dimen- 
sions of the aircraft. 

High check air inlet ducts for jet 
engine have reduced foreign matter 
damage to Jfii more than 50?^ com- 
fured with other aircraft using nose in- 
take for this engine, Douglas mainte- 
nance cnginccts declare. 

Replacement of wing as a complete 
unit is rclatis'cly fast, does not invohe 
center wing scction-to-fiisclage connec- 
tion complications as in conventional 
configurations, also insures that there 
will Sc no wing panel misalignment as 
might occur when one wing panel is 
replaced as a result of damage. 

Fuselage is not adapted to uiitoinatic 
riveting but majority of rivets are same 
diameter, minimizing problems associ- 
ated with stocking parts and hand tools. 

Attachment of upper and lower wing 
skins to Z-scction stiffeners and upper 
skill to hand hold doublers i.s done on 
Driimatic riieter. This operation in- 
volves about 11,000 rivets (5/32 in. 
dia.). 

NVing bulkheads abo use about 905fi 
of 5/32-in. rivets in attachment of cap 
angles and vertical stiffener members 
to web. This work is done on Chicago 
automatic riveter. 

On wing and fuselage installation 
lines, support platform is set so that 
its Itn-el (5 ft. 9 in.) accomiuodates 
ai-crage assembler's height so that he 
will not have to exert himself to reach 

AVIATION WEEK, Augusi 24, 12S7 


Fix Cuts Lewis Tunnel Vibration 


J79 engine opcmKng in a B-58 propulsion (lod at 

work. Tliis anangenient resulted from va 
study to lessen worker fatigue, speed 
installation time. Platform also affords to 

an upper working level, eiiminates 
need /or scaffolding. 

Use of only four major components— 
forward fuselage, aft fuselage, sviiig and 
stabilizer— pennifs installation of asso- 
ciated equipment in each of these units 
on the production line, allows opera- 
tional checkout before final assembly. 

Tills eliminates final installation line, 
necessitates only a short operational 
line for overall svstciiis cliecks after 


F-105 Goes to Eglin 
for Armament Testing 

Republic F-105 T'hunderchicf fighter 
bomber arrived at Eglin AFB, Ha., for 
Ptmainciit and fire control tests ex- 
pected to last several weeks. Test air- 
craft was flown from California. 





OE HAVILLAND lavoul (or Mach 2.0-3.0 propulsive system: (I) movable spike inlet; (2) inlet air overflow spill doors to help match the 
inlet flow to the compressor; (3) variahlc inlet guide vanes and compressor stators; (41, (5). (6) air hlecds for de-icing, boimdarv liver 
control and pncumaHcally mn reheat fuel pump; (7) satiable area csit nozalc; (8) fuel flow to the maiu engine; (9) fuel flow to tire after- 
burner. Basic turbojet, which resembles Gsron, is only relatively small part of system. 


Gyron Fits Mach 3 Propulsion System 


By Robert Cushman 

Compared tvilli complex high com- 
pression ratio split compressor and vari- 
able stator engines optimum for current 
Mach 0.3-2 fliglit, de Havniantl's Gstou 
seems at first glance to be a backward 

However, tbe complete picture of the 
propulsion ststeiu into which de Havil- 
land visualizes blending the basic Gy ron 
illustrates how turbojets will tend to 
become second-fiddle to supersonic in- 
lets and ramjet-like afterburners as jet 
aircraft approacl; Macli 3 specds- 

In this layniil. an engine similar to 
Ihc Gynon though with one less com- 
pressor stage (sec cutanay) is sand- 


wiched betsveen a supersonic inlet and 
ahead of a large afterburning section 
leading to a variable exhaust nozzle, the 
final portion of which can go fully 

"rhe’ b;isic Gyron (.-kW ,\ug. 19. p. 
31) Is a straight-forward engine. Other 
than flic greater tip-to-bub ratio of the 
compressor and the fully annular com- 
Imstion chamber, tlic Gyron looks like a 
larger version of some of tlic power- 
plants in the J47 era. 

Earlier fixed-geometry, single-spool 
turbojets were of that design because 
engine designers had not developed the 
mote complicated liigher performance 
engines. But the Gyron lus consciously 
been designed for speeds three times as 


great as the maximum attained by most 
of the earlier engines with supciiicially 
similar appearances. 

The Gyron’s task covers an extremely 
wide speed and altitude range. It must 
get an aircraft off the ground and to 
efficient speeds and altitudes liotli bv 
providing tlirust itself and by pum|>ing 
air back so that the afterburner may 
operate, llicn at htacli 2-3 speeds and 
30,000-90,000 ft. altitudes the Gyron 
must resist tbe forces of truly bigh-pei- 
fotmance fliglit. To cover this range, 
lire compression ratio has purposely 
been made low, and therefore lire en- 
gine simple, since at Mach 2.5-3 speeds 
the most important part of the com- 
pression lias already been performed by 
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The structures engineer who 
found a fast detour 


“Advise and assist on structural problems. 
Do what you can to keep the program moving . , .” 
With this outline of his liaison duties, Stress Analyst 
Ed Clay accompanied Voughi's Reguius II missile to 
its desert lest site. 

On the desert, Ed found a dearth of structural 
problems. Reguius 11 reliability gave the flight test 
program tremendous momentum. In quick succession 
the missile notched 10 flights. When time came for a 
critical high-speed test, the program was three 
months ahead of schedule! 

Then, the very fact that things had moved so 
fast threatened to rob the program of the time it 
had gained. 

As Vought had planned, a wind tunnel flutter test 
had to precede the upcoming high-speed flight. 
Bui Vought’s prearranged date at a government 
tunnel was over a month away. The facility was 
booked solidly up to the appointed day. And Voughi's 
own Mach 5 tunnel was under construction. 

Then Ed revealed the scope of his liaison. It had 
ranged to the rocket lest track at nearby Edwards Air 
Force Base. There, with the help of a cooperative 
track project engineer, Ed had spotted a rusting 
rocket sled, left behind from a radome test. Now, if 
the sled could be rigged to carry that spare Regu- 


ius fin, Ed figured, they might get flutter data before 
the tunnel test. 

That changed Ed's state of liaison. All Vought 
was suddenly at his service. Shopmen reworked the 
sled to mount the fin. Instrumentation technicians 
filled the fin with gages and transducers. Vought's top 
flutter men double-checked, raised their eyebrows, 
then endorsed the whole thing. 

At the track, moments before the rockets exploded, 
Ed had a twinge of doubt. His sled was a mon- 
ster, indeed. Air loads would be terrific . . . 

Then the sled shot off on the first of two success- 
ful trips that revealed all the data required. 




CAPABILITIES . . . Manpower, Tools and Experience 




This is the Navy XKDB-1 target plane, parent to a whole 
family of rocket and turbo-jet powered drones being devel- 
oped by Beechcraft engineers. 

The newest member of this famous family is the Model lOlJ 
designed for photo and television reconnaissance application. 
With multiple camera installation, the remote controlled 
Model 1013 can be used for both day and night observation. 
Beechcraft is also engaged in research and development work 
on launching and recovery systems for missiles, drones and 
manned aircraft; engineering test programs on aircraft emer- 
gency escape systems; and classified projects in the advanced 
fields of aerodynamics, cryogenics, thermodynamics, and 
aircraft range extension. 

Beech Aircraft Corporation can put its capabilities to work 
to solve your research, development or produaion problems. 
Telephone or write Beechcraft's Contract Administration 
Division today. 




POSSIBLE flight cnvclo|>c for a Giccii po\\- 
crcd intciceptor is shonii in this dc Hnv-it- 
land graph. Pint shows how' fuel needed 
diups olT sharplv at high altitudes. 

the aircraft inlet. UnfortunatcU, alung 
nith the pressure boost from the inlet 


(met 500F) which u ill be added to the 
compressor’s own temperature rise so 
that the later compressor stages may 

the turbines of sortie carfy engines. 

Test Problems 

Although dc Havilland said that its 
engine lias passed static type tests it did 
not make it clear whctficr the Gyton 
liad been fully checked out at realistic 
liigh Mach conditions. It seems un. 
liTcly that it ha.s without help from 
facilities on this side of the Atlantic, 
for Britain is sliort on ground test 
facilities to simulate high Mach condi- 
tions on an engine of this size and none 
of the flving lest beds mentioned in 
coiijunetibn witli the Gnon haic this 
sort of capabilih'. 

The single rotor of the Citon con- 
sists of a short sei'cn-stage axial com- 
pressor and a hvo stage turbine joined 
b\- a large diameter tiiimpct .s!ia[>ed 
sheet metal shaft- It has pur^scly been 
made stiff enongli so tliat it can be 
carried on only hvo bearings with the 
turbines oicrhung. 

Compressor blading of tlic engine, 
rated at 20,000 lb. thrust without after- 
burner, is all-steel to withstand the 
high ram temperatures directed at it in 
,su|>ersonic flight. It is tliin-scctioncd 
for liglit weight. Dc Mavilland said that 
the carbon pressure seal used at tlic 
rear of the compressor to keep the hot 
compressed gases of supersonic flight 
from leaking pa.st to the engine's bear- 


ings has prosed to be quite siiccessfiil. 

The combustion system is fully an- 
nular and uses upstream fuel injectors 
to keep the combustor and thus the 
whole sliort and light. 

lire two turbine stages liaic blades 
of fulh- machined Nimonic forgings 
using fir-tiet attachments. 

A major headache in the develop- 
ment program was the difficulty of ob- 
taining an evenly distributed tempera- 
ture profile on the turbine blades. Ap- 
iwrcntli' the main difference between 
the D.Gy. 1 model and the D.Gy. 2 
model is tliat on the latter fixes made 
in tlie combustion system dilution air 
ports imprmed the turbine inlet tem- 
perature distribution to the extent that 
tlic tlinist output could be raised from 
li.OOO lb. to 20,000 Ib. 


Performance Estimate 

tom the general type of the engine 
and from comments made abroad, it 
liiav be roughh' estimated that the 
D-Gv. 1 is a 250-270 lb. per see. air- 
flow engine with a compression ratio 
of 5 and a turbine inlet tcmperatiitc 
of 1,5001' while the D.Gy. 2 lias an 
airflow just under 300 lb. per sec., a 
eompression ratio of 6 and a turbine 
inlet temperature of 1,6501'. 

Another development problem was 
fatigue failures of the turbine blade 
root profile forms and the fir-tree ser- 
rations. It was dctcmiincd that these 
failures were being caused by sixth order 
excitation in the first sbge and by 
third order excitation in the second 
stage. \Vhcn the number of fuel in- 
jectors was changed from IS to 17 the 
stress flow was evenly distributed from 
blade to root and failures eliminated. 

Dc Havilland uses shrouded Nimouic 
90 first and second stage turbine bkidcs 
ill the lower thrust D.Gy. 1 hut had to 
go to higher temperature Nimonic 100 
blades on the first stage of the D.Gv. 2. 
llic Nimonic 100 blades arc uii- 

sliroiidcd and have a much thicker pro- 
file near the blade root to resist the 
higher temperature fatigue conditions 
of the 20,000 Ib. thrust D.Gy. 2. 

Dc Hai'illaiid said that it used the 
scaled down Gvron Junior to develop 
tlic compressor, combustion and tur- 
bine components and tlieii scaled the 
results back up for the larger Gyton. 
Tile company also used this technique 
for ait cooled turbine blades. Air cool- 
ing could bring the thrust potential of 
the large engine to 23,000 Ib. drv and 
30,000 Ib. wnth aftcrbiimiiig. 

To get around these da'ices, ncces- 
sarv because of lack of test facilities, de 
Havilland is expanding its Halford 
Laboratory at Hatfield to include a 
Mach 3.0 24 in. square wind tunnel for 
developing supersonic intake systems to 
go with the engine. It also is working 
on both mcclianical petal-type eonverg- 
ing-diverging exhaust nozzles am! com- 


bination mcchanic.ii-acrodynamic ex- 
haust no/zlc in whicli air streams of an- 
gles to the main flow arc used to aid 
in forming the jet. 

As fat as the control for a Mach 
2.0-3. 0 poncrplant goes, de Havilland 
has found that in a satiable geometry 
propulsh'C system with so many inter- 
acting degrees of freedom, control is 
just as important as the mechanical 
design. Accordingly the company is 
setting up an analog simulating unit 
on which results of the inlet sliock 
investigations will be combined with 
static engine runs in an attempt to dc- 
I'clop a stable, high response control 
svstem to operate automatically off a 
single pilot throttle Icier. 

Compring the basic engine with a 
total supersonic propulsive system, flic 
basic engine on a supersonic fighter 
represents less tlian half the length and 
half the controls. De Havilland points 
out that tlic fuel flow system must be 
so flexible that it will supply properly 
atomized fuel to the burners at rates 
which i-ary from 30% over that needed 
for takeoff, when flying at Mach 1.0 
at sea level, to less than 10% of sea 
level wlicn flying at 90,000 ft. altitude. 

Despite tlic Gyron's liigli perform- 
ance capibilitics, govemmenf support 
was withdrawn when tlic policy of shift- 
ing to missiles was decided. 






i 



MAZIMUn AREA (REHEAT ON— rULL DIVERSENCEl 


OPERATtON of the dc Idavitland supersonic 
nozzle starting (tap) on afterburner (mid- 
dle) and at altitude (bottom). 
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SEPR Rockets Power French Fighters 


By David A. Anderton 

Paris— Production rocket engines 
cleared for flight in Sud Aviation's 
Trident II, Dassault's Mirage and a 
number of other l''rcndt iiiiTihiiy and 
icsearch aircraft now are being de- 
livered by the Socidtd d’Etude de la 
Propulsion pat Rdaetion (SEPR) . 

All of these engines arc basicallv the 
same, built around combustion cham- 
bers developing 3,500 lb. ol thrust and 
using hypergohe (self-igniting) pro- 
pellants. Current combination is nitric 
acid in 98.5% concentration and 
fuialine. 

Specific impulse of tlic engine is ap- 
proximately 207 seconds. 

Solid Propellants 

Solid-propellant work at SEPR is in- 
creasing and now includes the produc- 
tion of booster and sustainer rocket 
engines foe a variety of aircraft and 
missiles, a tsvo-stage solid-fuel rocket 
for an air-to-air missile, igniters for ram- 
jets and solid-propellant starters for g;u 

Backing up this impressive output is 
.1 test center at Melun-VilUirache rated 
as the finest in Europe, flight-test work 
at Melun, solid-propellant test stands 
at Isttes in the South of France, fabri- 
cation fiicilitics at Argcntcull neat Paris 
and the design headquarters and scien- 
tific laboratories at Villejuif near Paris. 

Total employment of SEPR is just 
under 1,000. ifalf arc technicians. 

SEPR rockets base been powering 


French aircraft for about five years. 
l'‘iist was a prototype SO. 6025 Espadon 
used in dcselopnient fliglit test of the 
engine before installation in the Sud 
Aviation Trident 1 (AW Aug. 19, p. 
SO). 

The Espadon made its first flight 
011 June 10. 1952. and was the first 


s!”ureLh hastiad'’thrM^^^ 


ich is to design a good combustion 
1111 ber and develop the engine around 
t as a building block. Imptoveincnts 


boosting chamber pressures, for cx- 

Tw'o of these engines arc now 
scheduled for installation in the 
Dassault Mirage III and the Sud Avia- 
tion Trident II: 

• SEPR 66, a single-chamber unit dc- 
scloping 5.300 lb- thrust and installerl 
111 a jcttisonable pn under the belly 
of the delta-winged Mirage. Hiis pwer- 
plant supplements the main .Atat turbo- 
|ct nitli afterbnrnCT- If has been flown 
in a Dassault Mvstcre 13' through an 
extensile fliglit test program. 

• SEPR 631, a two-larrelcd powcrplant 
giving 6,600 lb. thrust in two incre- 
ments produced by firing one barrel at 
a time. Tliis aiginc furnishes mote tlian 
half tile design thrust of the mixed- 
pwcrplant interceptor. It is a direct 



deseendent of the SEPR 481 threc- 
rliambcicd unit used in the Trident I. 
Flight tests haie been made with the 
631 in the Trident II. 

SEPR 66 

I he Mirage engine is strung out along 
a nine-foot assonbly which is intended 
to attach to the belly of tlie plane in 
.1 separate bay. Width of the pekaged 
powcrplant is about 24 inches and tlie 
height is just under one fool. 

llic engine is rated at 3,300 lb. sea 
Iciel tlirust, increasing to 3,000 lb. at 
an altitude of 39,360 ft. because of 
the reduced backpressntc on the ex- 
haust nozale. 

Weiglit of the unit is 308 lb. in- 
cluding all accessories. 

S|>ceifie fuel consumption is 0.00525 
lb. |5ct lb, per sec. at sea level, and 
0.0048 lb. pr lb. pt see. at 59,360 ft. 
attitude. 

Tiiis includes the fuel consumption of 
the turbopumps- 

Cockpit installations arc simple: a 
single pwer Icier for shitting or shut- 
ting down the engine, and the control 
unit iihich docs tlic job automatically. 

Mcchanicalli. the rocket pwerplant 
consists of an elcttrical .starter, three 
feed pumps which supply the gas 
generator, a gas generator driiing a 
Inrbinc which drives the main fuel 
|)uinps. valves, jet pumps and the com- 
bustion chainbcr. 

I'hese coinpnents arc packaged to- 
gether with the neccssan lines and con- 
duits on a structure and the whole works 
supplied to the airframe manufacturer, 
rank design requirements ate specified 
by SEPR, but the tanks are fabric-ated by 
the airframe inaniifactura. Small tanks 
arc also required for iiatcr and metha- 

Firing Up 

Starting sequence begins with the 
electrical starter driving me single-stage 
centrifugal feed pump for the gas 
generator unit. There are three of these 
pumps, one each for acid, fuialine and 
the water-methanol mix used to cool 
the gases and thus increase the life of 
the turbine, it takes about half a second 
for the |5ump to build up pressure and 
then a pressure sivifcli opus the lines 
lo the gciiCTator. 

Hot gases from the generator driie 
the single-stage impulse turbine ivliicli 
at its design rpni. drii-cs the main feed 
pumps plus the three smaller pumps 
for the gas generator, '(lie starter is 
siiilchcd off ivhcn the turbine gets iijs 

\Vith the main feed pumps at pics- 
siirc. another pressure switch opens the 
main propllant valves and the chamber 
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COMBUSTION CHAMBER asscmblv of SEPR 48! shows some of the details of this tliree-ehambered engine developd as a prototvpe 
for tlic Sud Aviation Trident I. Each chamber is rated al 3,300 lb- tlmist- Turbopump assembly was scpialc unit and is not shown 
bete- Overall dimensions of the assembly shown; length, 70.3 in.; width. 24.4 in.; hei|hl, 24,4 in' 




FIRST FRENCH liquid-propllant roeket tn power an airplane nas the SEPR 25. a 3,500-lb. thrust unit. Pump were driven bv shafts 
from the main turbojet pwerplant of the SO. 6025 Espadon lest vehicle. Package length of this engine was 60.0 in., width was 20.3 in. 
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6ics. Tohtl time fat the starting se- 
quence is about tliice seconds. 

l'’or altitude opctatioii, jet pumps arc 
btouglit into use. These are mounted 
as part of the tank \alves just down- 
stream of the tank. Tlic jet pumps ate 
driven by a primary stream acting as an 
ejeetor and coming from the main fuel 
pumps. Tliis pressuriaation upstream 
of the fuel feed pumps prevents cavita- 
tion at altitude. 

Since the beginning of this year, the 
SEPR 66 unit has been fired more than 
1,000 times both in flight and in static 
tests on the ground. 

SEPR 481 ' 

This engine, deselopcd for the Tri- 
dent 1, is considered only a prototype 
unit. During its development program, 
it was fired in 1,200 tests in two and 
onc-lralf scars. Most of these were 
ground runs, but 120 wore flight tests. 
Combustion tliambcts vi’ctc fired ap- 
pn^ini.itclv 2,700 times during the 
period- 

The SEPR -tSl has all the outward 
signs of a prototyi>c engine; its pack- 
aging is not neatly so neat ;is the later 
models. In addition, the engine was 
made m two separated components at 
the request of Sud .\viation. The turbo- 
pump assembly was separated from 
the main body of the engine and lo- 
cated forward in the fuselage in the 
region of the wing trailing edge. 

Because of the "boilerplate” nature 
of this engine, the specific impulse was 
lower than current engines, and varied 
from 185 to 190 seconds at sea Icsel to 
a iirasiinuni of 208 at above 35.000 ft. 

W'eight of the combustion chamber 
assembly was 220 lb. and the turbo- 
pump component weighed 286 1b. Ac- 
cessories accounted for another 62 lb. 

Starting sequence mid operation of 
this engine were basically the same as 
those described earlier for the SEPR 66 
engine. But with the three chambers, 
the technique called for step-firing. 
Chamber 1 was ignited first, normalf; 
■it takeoff, and tlicn immediately shut 
down. It was lit again at about 29,500 
ft. and climb continued. Second cham- 
lier w'as cut in at about 41,000 ft. and 
the third at 46,000 ft. 

Shutdown Procedure 

Shutdown wus the reverse ptoeedutc; 
when the first chamber was cut off. 
the rocket powcrplant automaticalh 
went through the complete shutdown 
cycle. 

SEPR engines start life in the design 
offices and laboratories at Villcjuif, a 
suburb of Paris. Tire installation is in 
the Redoute dcs Hautes Bruyetes, one 
of the old forts built to defend Paris. 

Tire first rocket engine test stands 
were located here, firing through the 
doorways of old storage vaults built 
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giv/es a Pilof complete contfol 
over -tiVe s-k-l-d-s i 


At last— a pilot can be told in advance when an airplane 
tire is about to skid, and he can peecenl it jrom happeninji. 
It is a new. basie development in skid ronlrol. Eiijii- 
necred by Gooilyear. it is palled “.‘ikid Warninp." 

A lifesaver and a pione.saver engineered for an era when 
aircraft land fast and are large and lic-avy. and whose pilots 
often are thirty feet or more ahead of ihe main landing gear. 
It keeps pilots informed by providing an extra safety signal 
of lire skids which he can neither sec nor feel but whicli be 
must control. 

In Ihe lag between the time a wheel starts skidding and the 
pilot realiaes what’s happening— and can “'ease up" on the 
“heavy" brake— the scruiibing tire can burn through its 


tread, all its many i>lips. and blow out in a matter of 
seconds. 

In an even shorter lime, the tire can “flat spot" and thereby 
be floomed to the scrap pile at a loss of hundreds of dollars. 

REVOLUTIONARY NEW SYSTEM 
Hut now engineering by the Aviation Products Division of 
Goodyear has come up with the answer in its revolutionary 
Skid Warning System.* It acluall) senses a skid before 
it orcurs— /rnn.tmf/a a signal directly to the pilot' i foot on the 
brake pedal that is causing ike trouble. 

TAPS PHOT’S FOOT 

The moment rotation of any wheel begins to drop at an 
abnormal rale, a liny sensing device on the wheel hub 


□ptuBles a small pulsating button mounted on the br.ike 
pt'dnl. '['be* pulsator literally "laps’’ the pilot’s ffiot aiul tells 
him to “ease up” his brake pressure! 

GIVES PILOT FULL CONTROL 

Tills is the lirst sy.stcm in wliirli the pilot maintains full 
control— and full "feel"— of liis braking at all times wfiile 
having complete knowledge of what is gtiitig on in this 
herelivfore “hlittd area of Irouiile." 

Result? There is no veering. Flat-spoiling of tires and 
wheel-locking caused bv pilt>t inadvertently overlmaking is 
v'irluallv eliminated, aircraft "down lime" is avoitletl. Maxi- 
mum safe braking can be applied am! Undiiig runs sub- 
stanllally decreased. 


BEST FEATURE: SIMPLICITY 

Standout feature of the Gmitlvear hkid Warning System is 
llic fact Ibal no l>rake modification is rci|uired. It can be 
<*asily installed on any type brake or brake system, in lui 
way disturbs the existing brake system — and ran quickly 
rei rive C.A..\. approval. 

ALSO COMPLETELY AUTOMATIC ANTI-SKID 
In addition to Skid Warning. Goodyear also offers a com- 
pletely aulamalic /Inti-Skid System for applications where 
mechanized control of brake pressure is desired. 

For complete mforinalion on either of these rev olutionary new 
Goodyear Skid-Slopping Safely Systems, write: Goodyear. 
Aviation I’roducls Division. Dept. H-1715, Akron 16, Ohio. 
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More Aircraft ImihI (ht Gondycur Tires, ir/tee/s and Unikes Than On Any Other Kind 



Protecting the pom of a hundred-eyed giant . . . 

AUTO-LITE i7Si7HIGH-TEIVIPERATURE WIRE 


an electrical giant with an automatic paralleling 400- 
cycle AC electrical system having a capacity of 160 
KVA. More than 5000 separate wire in-stallation-s use 
almost 60 miles of wire. In many critical applications 
where extreme physical and chemical demands are 
found, the Argus uses Auto-Lite 350 General Purpose 
High-Temperature Aircraft Wire. 


Like many other airframe manufacturers, Canadair 
finds that the extra temperature range perfonnance 
of Auto-Lite 350 Wire makes it superior in installa- 
tions where extremes of heat and cold are a problem. 
Many manufacturers find that in addition to its high 
resistance to abrasion, flame, solvents, fuels, and lubri- 
cants. Auto-Lite 350 Wire reduces production costs, 
too, compared with other high-temperature wires. 


• Ffiilble 3t fimperalures bdow -t0° F. 

> Smokeless 

• Reshbiil to moilein eircrell liydiiiille fluids, 
lubilcanls, end fuels foi both redgroatlni 
and jet-type entines 



For complete information on Aulo-Ute Aircrall Wire, including spedlicatlons and 
Tbe Electric Auto-Ute Company, Wire and Cable Division, Port iiuion, Michigan 


leable • Meals Spec. MIL-W-8777, U.S.A.F. 


• Free stripping 

• Manufactured in sites 22 Uiiu 2/4 



AUTO-UTE iSSV 


GENERAL PURPOSE 
HIGH-TEMPERATURE 
AIRCRAFT WIRE 
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under tlio gunnery plitfomis. Nr) Iiitgc- 
thrust rockets were tested here, but 
even so the proximity of ii[ijttment.ii 
and houses has forced SEPR to shut 
down this facility as far as test firings 
go. 

Probably tlic last run was made dur- 
ing this sisit to Villcjuif. 

Component test work continues here; 
there are test stands for pump turbo- 
pumps, turbines, electrical ami elec- 
tronic work, ignition tests, cold cham- 
bers and a "plcxiglas” rocket stand 
where tire flame foimation can be 
studied for a brief instant in tlic trans- 
fTarcnt chamber of a plastic tocket- 

Sl'lPR’s main test facility is at Mcloii- 
Villatochc, major flight and cxpcii- 
inciital station near Paris used by en- 
gine and airframe manufacturers alike. 
Only liquid-propellant rocket work is 
done here. Tlic availabilitv of airciaft 
in nearby hiingars makes the task of 
SEPR and airframe tccimiciaiis easier 
in the matching of the rocket engines 
lo the aiqilancs. 

There arc a total of about 20 lest 
stands at Meluii, all arranged for hori- 
zontal fitiiig. Some of them liavc Ijccn 
designed so that tlic engines can be 
tested in a variety of attitudes from 
hnriaontal to icrtical and inserted to 
check the system functions at expected 
flight attitudes. There is an altitude 
chamber at Melun that permits filings 
of rocket engines under simulated alti- 
tude conditions. 

Solid Rockets 

About 10% of SEPR activity is built 
around the solid-propellant rocket used 
both as a booster and as a snslainct. 

First studies along this line began in 
1951, several years alter the liquid-pro- 
pellant work was well undcrwai. I'irst 
unit was tested on the stand in 1952 ' 
and the first flight test of a solid SEPR 
rocket took place tlic following year. 

Current lino of booster rockets runs 
bchveen impulse of 5,000 lb. sec. and 
250.000 lb. sec. 

Biggest of tlicsc is the SEPR 752 
with a thrust of 44,000 lb. and a duia- 
tion of 4.5 sec. 

Designs and otlie: studies of the 
solid-ptopcllant rockets arc done at 
Villcjuif. Fabrication of the cases is 
done at the Argenteuii factory and load- 
ing and testing is done at Istres. 

Powder used in the rockets is sii|)- 
plicd by the French gos’crnment, wliich 
retains a monopoly on ail powder pro- 
duction, development and production. 
Chemical Developments 

Any rocket firm using concentrated 
acid as an oxidiAct is faced from die 
start witli some unusual problems of 
conosion of the engine and its com- 
ponents, SEPR was 110 exception, and 
early in the game, began chemical re- 
search to develop some kind of an in- 



lERC’s FREE 


—provides inlornatiim you need to 
properly match over I.40D sites and types 
of electron tubes and heat-dissipatlng 
tube shields for best cooling, retention and 
protection against shock and vibration ! 

New 20 page lERC Heat.dissipating 
'Ibbe Shield Guide has been carefully and 
accurately compiled in answer to 
many hundreds of Electronic Engineer 
suggestions and requests for just such 
a practical Guide. New design applicati 
and retrofitting of electronic equipments 
with lERC Heat-dissipating -Jbbe Shields 
(for the excellent coaling, extended 
tube life and reliability they provide) 
created the need for this type of 
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B-S8 Supersonic Ejection Tested 

Nose section of Convair B-58 llustln bombci tests supecsonic ejection of tlitce-aian crew 
using antliTO|>omorpliic dummies. Rocket pou'cird sled devebps mote than 800,000 lb. 
thrust to propel the section down the 4.1 mi. track at the Supersonic Naval Otdrunee 
Research Track, China Lake. Calif., the only track in the country long enough to handle 
the tests. Seat, fired by 4,500 lb. thrust rocket catapult, is thrown slightly forward to 
lesseo deceleration shock, B-5S section is heaviest ever propelled dowir the track. Water 
trough (top) brings sled to safe stop. 



Ilibitor to eliminate the extremely cor- 
rosive action of nitrie acid. 

The result of the tcscaicli is a new 
phosphate derivative called Omnifos. 
Kxtended life tests have sliown that 
this inhibitor protects steels and light 
niloys of copper and magnesium at room 
and elevated temperatures. One spe- 
cific example is a pump rotor assembly 
which is an inert-arc weldment; one 
month in acid produced no weight re- 
duction of the part. 


Omnifos is added to the acid and is 
trot a chemical treatment Or coating for 
the material itself. 

The company got its start through 
the initiative of one man, its present 
technical director Fernand Florio- A 
graduate of the Ecole Supdricure d'Adto- 
nautique, Florio as a young officer in 
the Army was sent to Germany at the 
end of the war to study rocket develop- 
ment. Impressed with what he saw 
there, he came back and started work. 


hirst of the SEPR rocket units were 
his personal work, and the early forma 
tivc veats were difficult as he and a 
few enthusiasts labored to produce op- 
erational and reliable rocket engines. 

Within a decade the company has 
grown to a total of 950 employes work- 
ing in a plant area of 124.000 sq. ft. 
In four locations. 

Financial support for the develop- 
ment work comes from the French Aar 
Ministry, Capital of the firm wa.s sup- 
plied in large mcafure by three cor- 
porations: Socidtd d’Electro-Chimic 

d'EIcctro-Mctallurgic et dcs Acieries 
Elcctriques d'Ugine, Sud Aviation and 
Air Liquide. Fir.st is the largest imestor. 

SBAC Lists Aircraft 
ForFarnborougli Show 

Londou-Bribn'n's P.IB supersonic 
fighter and possibly the SR. 53 mixed 
powerplant intctccptor will be displayed 
at Famborough air exhibition next 
month, the Society of British Aircmft 
Constructors said. 

These aircraft also were on a list of 
the society's planned flying display; 

Tlic \Vessex turbine powered heli- 
copter; Accountmt executive ^feeder 

liner; tl. D. M. 105 light transport; 
M. 100 Student jet trainer; Gannet V 
trainer; Canberra B.8; a Hunter fitted 
.with a reverse-thrust device: a Britannia 
fitted with an Orion, a Proteus 755 and 
two 705s; an Olympiis-Canbcrra, and 
the Scorpion-Canberra. 

Also a Skecter helicopter fitted with 
Napier tip-rocket boosters on its rotors 
to increase rate of climb or payload in 
temperate climates; Whirlwind; Wid- 
geon; Sycamore; a twin engined Bristol 
173 .and Fairev ultra-light helicoptcrs- 

Also Comet lit; Twin Pioneer. Ma- 
ald and Pembroke transports; Jet Pro- 
sost trainer; Gnat light fighter; Javelin 
Mk. 7 all weather fighter, T. 7 and Mk. 
6 Hunters; Royal Nary's N. 113 Scimi- 
tar and Dll 110 Sea Vixen; two 
k'-bombers— tlie Victor and prototype 
Vule.m Mk. 2; the P.IA the FD 2. ' 

New engine test beds to be shown 
include the Spectre-Canberra; Gyron 
Junior-Canberra and Conway-Vnlcan. 

Pachmayr Acquired by 
Airtek Dynamics. Inc. 

Pacliinayr Corp.. niamifacturcr of air- 
craft components and supplier of hea\ y 
machined aircraft structures, has been 
acquired by Airtek Dynamics, Inc. Both 
companies are located at 2222 S. Fig- 
ueroa St.. Los Angeles. 

Pachmayr will operate as a subsidiary 
of Airtek and is now modernizing its 
equipment, with emphasis on expanding 
its profile macliiiiiiig department and 
battery of Hydrotels. 
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SPEED YOUR MISSILE 


Titanium, Stainless Steel, 


FROM THE LEADING PRODUCER 


Tolerances as close as ± 0.003''can be achieved in the high-precision 
forgings produced at the Jet Division. These precise forgings can 
be made from titanium, stainless steel or high-strength alloys. For 
many applications, finish machining is eliminated, saving high tabor 
costs and expensive scrap. 

Make the Jet Division a part of your missile production program. 
By letting us produce forged and machined parts and weldments, 
you avoid the capital expense of your own facilities, eliminate the 
headaches of recruiting trained personnel, get your missile program 
under way faster. 

Our engineering and test facilities are afso available to augment 
your missile plant. We can handle the complete job of producing 
missile air-frames, internal structures, and operating components. 


WRITE TODAY FOR SOOK1.ET A 
which describes the engineerinQ and produc 
facilities of the Jet Division. A sales engineer 
call at your convenience to discuss our abiii 


PROGRAM WITH 

and High-AHoy hrgings 

OF JET ENGINE PARTS 


J ET DIVISION 


Thompson Products, inc. 
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GROUND SUPPORT 


OTHER MODELS OF SINGLE AND MULTI PURPOSE GROUND SUPPORT EQUIPMENT ARE In 
Active UH with U.S. Alt Force. Navy end Marine UniU.. available with any combinations of . .AC 

CONSOUDATED’S resobrceluliiess In solvin: the most challenging problems in the design 
and manulaclbro of ground support equipment anesls to its ability to develop specialized units 
to fit your Individual needs. 
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MISSILE ENGINEERING 


Guidance, Production Details 
Show Simplicity of Fireflasli 


By John I'unstal) 

Loudon— l''n|iiicciiiig niid coiittol de- 
tails of BriMin's first niHy opcnitionnl 
Mach 2 guided missile system— the 
hireflash— were revealed last Meek during 
a tour uf a pilot production line ut 
Faircy Aviation Co.’s \\'c-.ipons Divi- 

"In spite of presenting design prob- 
lems 100 times more complicated than 
aircraft do,” Development Chief L. R. 
E. Appleton said. "Fircflash went on to 
j production basis after only 51 hours 
test flying." 

Weciponi System 

Tire Fairey air-to-air missile brackets 
a radar beam laid on the target by a 
parent aircraft equipped nitli a simple 
permission-fo-fite computer. Beam and 
gun sight arc synclironizcd so that ac- 
curacy of the Lveapon depends solely on 
ability of tlie pilot to track the target 
with the image in the center of the sight 

'llie weapon consists of an unniutored 
ctucifonncd winged dart boosted to 
Mach 2 bv bvo solid fuel rockets. After 
separation, file dart coasts under direc- 
tional control from four fins in- 
dexed at 45 deg. to the wing cruciform. 
During the boost pliasc, tlic missile is 
unguicled and is spun with fins 
locked b\ offset senhiris to counter 
thrust asjnimctiy. .4n explosive twin 
piston cylinder breach block used to 
secure rockets ensures that the rockets 
react against each other during separa- 
tion leaving the dart trajectoiv undis- 
turbed, Rocket cases arc finned to 
ensure safe dispersal. 

Booster Separation 

separation (when conrbustion pres- 
sures drop to 250 psi.) the fins arc 
unlocked and the missile becomes toll 
stabilized by control deflections 
about a datum cstablislicd at launch. 
I'inallv when the toll error limits are 
cst.iblished, beam guidance commands 
are switched into the control blocks. 
Rekiticm of missile to beam is inciisurcd 
m polar coordinates, intetpreted as 
Cartesian linear errors and resolved into 
roll and pitch planes. 

'ITicse error signals arc tlien fed to 
electro pneumatic vah’cs serving the 
pneumatic actuator pistons to which 
the fins are etanked. .All four fins 
arc independently screoed and are 
not incchanicallv linked. During the 


initial gathering phase, clamping diodes 
restrict the maximum allowable lateral 
loading. Design loading for the missile 
is believed to be about 23G (compo- 
nent testing is taken up to 50G). 

The missile divides into two major 
assemblies— the rear dart cylinder con- 
taining all power, control and guidance 
equipnienf, and the explosive assembly 
which comprises the two rockets, sepa- 
ration gear, warhead and fuse. Both 
assemblies arc indexed together and 
are m.irried b\' an internal ring nut and 

•Almost complete absence of inaehin- 
ing in the weapon structure illustrates 
the insistence on simplicity, clieapncss. 
case of maintenance, interchangeability, 
and assembly. The dart bodv is basi- 
cally an extruded niagncsium-zirconium 
alloy cs lindcr 50 in, long, involves some 
upsetting and intern.il tapering forging 
operations at the wing root and at the 
forward marrying end but is niaciiiiied 
only at the wing location |3latfonns, 
and joint face. 

All the wing and fin units are 
simply light alloy forgings machined 
only at bosses and wing platforms and 
all arc interchangeable. 

Rocket nozzles arc straight carbon 
steel niacliiiicd forgings. 

Control and Guidance 

I'wo hollow extruded rails form a 
sliding unstressed chassis which locate 
the control and guidance mechanisms 
in the dart tube. They also act as hot 
air and wiring galleries. 

In order from the fins forward 
are pneumatic actuator with four pairs 
of piston-evlinder units and four elec- 
tro-pneumatic tclav s'jhcs. capsnlatcd 
electronic control and guidance clc- 
niaits and power supply, airblown g\TO 
assciiibh comprising a roll displ.ice- 
mciit and two rate gv'ios. two lateral 
accelerometers, a 5.000 psi, air bomb 
with internal reducing salve (100 psi.). 
Aft of the fins is an aerial section. 

Points of special interest; 

• Forged light alloy hemispherical ait 
bottle encloses the reduction Lulve, sav- 
ing considerable missile space without 
complicating valve design. Tlie valve 
has considerable Icmgth but docs not 
occupy much volume. 

• Two single action pistons work a 
simple crank mechanism which oscil- 
lates the fins. E.ich pair is sened by 
an clectro-piicumatic reducing valve 
and the actuator consists of four such 




pairs, cadi indcpcndtnl. Valve and 
ci'lindct arc tlie most precisely machined 
units in the weapon, being hand lapped 
together to limits of 0.000.1 in. 'the 
pistons have rubber rings undcrla\iii| 
teflon rings which have extremely losv 
friction coefficient and arc self lubricat- 
ing. 

Size Reduction 

Their use has led to considerable 
air economies during the desclopment 
period and resulted in bottle size reduc- 
tions of over 50%. A pneumatic cag- 
ing dcs'icc ensures that the pistons arc 
unlocked when the boosters separatc- 
•Air supplies to the gyros arc ptor ided 


from the aircraft’s engiite compressors 
and after hunching the gyros coast. 
Kin position feed-back is transduced 
from carbon arc potentiometers swept 
by the fins- 

• I'aircy’s patented X and Y rate gyros 
contain magnetic inserts which generate 
an a.c. signal in pick-off coils, lltcir 
output is attemrated by displacement 
of the gyros against a torsion spring 
lestraint with fluid damping. Accelerom- 
eters are mass ty pe supported from tor- 
sion springs fluid damped and scaled. 
Displacement is transduced from -a 
wound potentiometer swept by tlie 

Roll dispheeincnt potentiometer is 



specially wound. An extremely simple 
and ingaiious single friction cone and 
ring arrangement enables both roll gyro 
cages to be unlocked for testing. 

The rate gyros have speed monitor- 
ing devices which compensate for 
deceleration of the gyro during the 
coasting period. 

• Circuits arc preformed and tested be- 
fore marrying to tlie printed and cap 
suiated elements, nicrc ate no tran- 
sistors. Policy of the compam- has been 
to keep capsiilatcd sizes dowii and have 
large numbers during the dciclopmcn: 
period. Larger units are enr isaged but, 
Appleton said, “\Mien you liavc a mis- 
sile working as well as this does von 
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"Engineers— here's how we're taking part in 
the electronics revolution toward solid state devices” 


“Here at convair-?omowa. we are constantly studying 
ways to apply the new miniature solid state electronic 
devi^: the ^ode, rectifier and Irar^tor, So new is this 

the military and industry — that our teams of electronics 
engineers actually 'go to school’ under some of the fore- 
most experts in the field. 

"As the first fully-integrated missile plant in the U.S., 
CONVAlR-POArONA designs and builds the Navy’s tebbieh 
supersonic missile. And, realizing the potential value of 
solid state devices in meeting the critical requirements 
of such airborne missiles, we initiated a ‘transistor pro- 
gram’ early in 1953. This program has multiplied many 
times to become one of the most important in the 
industry. 

"You, as an engineer, can appreciate the tremendous 
expansion that will come in the application of solid slate 


electronic devices in the next few years. And you can 
readily understand the advantages of studying and work- 
ing with these devices, guided by the advanced thinking 
you will find at coNVAiR-rojro.vA. 

"You’ll like the atmosphere here, where you see and 
feel accomplishment. And you will enjoy living in 
Southern California's beautiful Pomona valley. For 
greater career opportunity — for your future's sake — 
send for more information about coNVAiR-posfo.vAtodoj/ 
Write to; Engineering Personnel, Dept, 3-F.*’ 

CONVAI R 

POMONA 
POMONA • CALIFORNU 
CONVtIII IS k SIVISISN OF EENEIIl DYNIHItS CORFORkTION 




World’s Only 

FLYING 

FINANCE OFFICER 

The Army Aviation Center, Fort Rucker, Alabama, be- 
lieves that its 1st Lieut. William Delos Smith is the world’s 
only Finance Officer with wings. 

This seeming paradox came about when Lieut. Smith, 
after earning an artillery commission in 1952 and quali- 
fying as an Army Aviator, saw active service in Korea 
and then applied for a Regular Army Commission. Because 
of his civilian experience in a bank, his commission was 
issued in the Finance Corps. 

That, however, did not deter Lieut. Smith's flying ambi- 
tions for he went on to qualify as a Rotary Wing Pilot. He 
is now a helicopter Might instructor at the Army Aviation 
Center, Fort Rucker, Alabama — one of the enthusiastic 
group of officers responsible for seeing that Army Avia- 
tion receives full value for the $60,000 estimated cost of 
training each Helicopter Pilot. 


Watch "Whirlybirds" on TV — consult your local paper for time and station. 



don’t rush in to chnuge things .ii) at 


Testing Equipment 

The company i.s enthusiastic about 
missile testing and calibration equip- 
ment si'hich was completely integrated 
into the design and production ])limiiing 

.At the factory a multiple battery 
of consoles prosides facilities for the 
complete calibration of the whole mis- 
sile power and guidance system with 
actoJyiiamic cuiiditiuiis simulated. 

.At all operational air fields a single 
console has been especially designed 
which repeats all the production tests 
on a go-iio-go basis in 3* min. Non- 


technical o[>crativcs cun be familiariaed 
uith the console in under two hours. 
Bight at the start weapon modifica- 
tions were put in hand so that a practi- 
cal console could be designed comiiat- 
iblc witli the test requiremeuts. with 


The trolley on which the weapon is 
filially assembled before flight serscs 
to transport the missile to the wing 
station and raise it into position. 

Fuse ond Countermeasures 
lAiitcv claims the weapon is rcason- 
,ihh- free from counterinc-asurcs on a 
basis of a time to switcli and weight 

.liicraft. it is Ijcliocd tliat the ptox- 


imitv fuse is not dependent on a fi.xcd 
lethality distance but explodes when 
tlie missile reads the separation dis- 



bars operating 
-■ S3 deg. 1003! 



AVIATION WEEK, 


26, 1957 




LOADS GET A LIFT 
with THIS BALL BEARING 

Whether in helicopters or jet engines, New Departure ball 
bearings of split inner ring type provide very high load 
capacity. That’s because f^e separable rings permit high 
race shoulders and a greater number of balls of large size. 
These split inner ring ball bearings not only carry heavy 
thrust loads in either direction in addition to radial loads 
(with thrust predominant), but they have important 
application advantages. 


Since both the inner rings and separator-ball assembly are 
removable from the outer ring as individual parts, the 
bearings are easily insprcted or cleaned. In addition, 
installation is greatly facilitated. 


Send for Folder TB listing sizes. 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 

NEW DEPARTURE • DIVISION OF GENERAL MOTORS • BRISTOL, CONN. 
84 



>cn’ liifli vacuum. K number of other 
similar chambers arc impressurized but 
simulate tropical life cycling conditions 
nith associated fungus and bacteriolog- 
ical conditions, sand, du.st and torrential 
rain. Otiicr climatic facilities include 
ultra riolet, acid, alkaline salt spray 
booths. Vibration equipment includes 
units up to five kw. output, a variety of 
sibrafion transducers, calibrators, im- 
pact testers centrifuges together with 
.1 conventional battery of structural test 
rigs. 


It was evident from cert.ain compo- 
nents .at the plant tluit the missile has 
passed through at least five prototvpe 
jshascs. which would seent to confirm 
the company’s polics' claim that the 
missile in c.ich of its prototype phases 
could or was prodneed as a fully opera- 
tional weapon. 

Missile dimensions to oearcst inch: 
Overall length 112; wing span 28: 
length of dart 89; rocket noses lead 
dart nose bv 22; rockets 63; rocket cen- 
ters 12. 




CONTROL INSTRUMENT siibassenibly (above) comprises tsso rale |)TOS. one roil displace- 
Sc|iarab'oii of two boost rockets from unniotored dart (right) is tested with sandbags for 
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...almost 

weightless 

(3 01.) 


. . . almost 
spaceless 

n cu.in.l 



StX INCH SPHERE simDar to one tliat will be carried io a Vangoacd test firing is prepared 
for vibratioii test. Six lectangubc objects on surface house solar batteries. 


Three-Stage Vanguard Vehicles 
To Carry Spheres in Test Firing 


Washington-Next Vanguard test 
vehicle firing is expected in the near 
future. If it is successful, it will be 
followed by four test firings of com- 
plete three-stage rockets. 

Test vehicle due for iinintdiatc firing, 
designated TV-2, consists of a prototspe 
first stage of the final Martin Vanguard 

It includes General Electric Co. first 
stage engine and dummy second and 
third stages. 

Defense Dcparhiicnt iias denied re- 
ports that an attempt would be made 
to launch a smaller satellite in the next 
set of four firings of eompictc Van- 
guard \eliicics in order to orisit a sphere 
ahead of the Sor'icf Union, which also 
has a satellite piogcam. 

But it left open the possibility that 
the 6.4 in. magnesium spheres to be 
eatried in the four three-stage test ve- 
hicles, or spheres carried in later test 
vehicles, might end up in an orbit- 

Sphetes planned for the next scries 
of four test shots sviU carry antennas 
and Minitrack radio transmitters pow- 
ered by solar batteries to permit track- 
ing stations along the test range at 
Patrick AI'B, Fla,, to measure s’clocily 
both before and after the spheres are 
ejected. 

Objcctisc is engineering data on pet- 
fonuance of the launching vehicle and 
the tracking equipment, Defense said— 


not an orbit. Fewer test instruments 
will be carried as test objectives arc 
reached. 

Tire decrease in payload weight 
will allow an increase in rocket sclociri', 
“but is highly unlikely that an othiting 
satellite will be achieved during the 
test phase Ilf the project," Defense 

•Although the tlicorctiejl po.ssibility 
of obtaining an orbit has existed 
throughout tlic planning of the test 
portion of the project, the department 
said, "it is only incidental to the ob- 
jectisc of the test program, which is to 
dcs-elop a capability of launching a 
20-ill. instnimciited scientific satellite 
during the International Gcoplivsical 
Year." 

Swift Program Again 
Criticized by British 

London— .Another govcmmciit com- 
mittee has blasted Britain’s system of 
military aircraft procurement, this time 
concentrating on the Vickers Super- 
marine Ssvift. 

The Committee of Public Accounts 
said cxpendilurcs on the Ssvift. amount- 
ing to about S112 million had been 
"laigcly abortive." Iliis statement cor- 
roborated one earlier this scar bv .a 
House of Commons Select Committee 
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TALK ABOUT MINIATURIZATION! 


. . . Giannini has really hatched one this time. 



almost spaceless . . . almost weightless 


THE “ONE CUBIC INCH" PRESSURE TRANSDUCER 

ad— packs king-sieed performance in its l"/side case. 

Developed for the Vanguard Earth Satellite, this 
potentiometer output transducer provides a high level 
output proportiorial to absolute, differential or grage 

<0.3S'/i.) and weight is /res than 3 oz. 








FLY WEATHER-WISE 




These weather items prepared In consultation with the United States Weather Bureau 



CIRCULATION PATTERNS 


Qockwise circulation of air around High Ptnsute areas 
and councer-dockwise flow around Lows in the northern 
hemisphere are welJ known to most pilots- Howevert 
there ate some lesser-known features of Highs and Lows 
which have become apparent with the progress made in 
upper air analysis. 

Warm Highs— Extend to levels above 10,000 ft. with 
temperatures generally warmer than Standard Atmos- 
phete. As this type of High extends farther aloft, it 
often assumes an elliptical shape with major axis lying 
N/S to form a This Ridge normally moves very 
slowly, blocking eastward movementof weather systems 


at lower levels, often causing prolonged periods of fait 
or rainy weather in adjacent areas. Weather in warm 
Highs is usually dry, fair and often hazy. 

Cold lews— Extend to high levels with temperatures 
generally colder chan Standard Atmosphere. Their nor- 
mal eastward movement slows until sometimes the cen- 
let aloft becomes siaiionaiy ot even retrogrades w'est- 
ward. This is called a Cold Low because of concentration 
of cold temperatures near the center. V-shaped elonga- 
tion of these Lows toward tlie south is refected to as a 
Trough and marks region of wind shift and possible 
dear air turbulence. 


FORECAST: Top Flight Performance with 

Mobilgas Aircraft and Mobiljet fuels! 

For piston engines: Mobilgas Aircraft helps assure availability 
of full power from takeoff to landing. 

For jet engines: Mobiljet fuels available for wide extremes io 
flight temperature conditions. Free flow assured under all con- 
ditions. Excellent thermal stability. 



SOCONY MOBIL Oa COMPANY. INC. ind ASiliiin: I 


cm Estimates I.AW’ Jan. !8. p. 26). 

"The expenditure of dO million 
pounds sterling has keen largely abor- 
ti\c ill that it tias produced no aitetaft 
for the operational role which the Swift 
was originally intended to fulfill.” le- 
ports the Committee of Public Ac- 

Eveii the fourth Swift model, the 
cominiltcc said, "could not be idled 
on at altitudes at which it was required 
to operate, and would not therefore be 
efficient in the intaceptioii role for 
which it had been intended." 

'llic Swift was scheduled for opeta- 
tiunal scn ice in 1953. but the first three 
\er.sions were not considered .safe for 
high altitude testing. 

\Vheti the fourtTi model w.is dclii’- 
tred in 195d, it was tested at height 
.iiid found to have "bad nianemer- 
abilits." As a result, contracts for -492 
Swift aircraft were cut in l''cbtuary, 
1955, to 170 aircraft, excluding proto- 
types- 

At that time, the Roj-al Air Force 
had 39 Swifts. 

The committee said the Roial Ait- 
ciaft Establishment liad forecast in 
Dcccmhcr, 1950. tU.it design proposals 
for tlic Swift would lead to an aircraft 
with certain defects in petfonnance 
and had suggested I'arious corrcctiie 
icmcdics. 

Some of these cliaiiKs were adopted, 
but they proied insumcieiit to correct 
the main defect tiuit hud been forecast, 
|)uot iiianeuverabilitv at altitude. 



Missile Hangar 

Missile inspeetian hangar is under construe. 

Ilimtsville, Ala. This S21 million building 
is one of seven piojcets on wliich the .Army 
Ballistic Missile .Agency saix it is spending 
S15 million. Here missiles will be assem* 
bled and chcclicd out prior to shipinenL 
.Another 52jt million w-ortb of equipment 
will be used for the checkout. Among the 
other additions in the w.srls at IlnntsiHllc is 
the re-bmising of the ccuiputing units to 
plot in S-10 minutes free-flight trajectories 
tliat would take 35-40 msn-yeais with a desk 
calculator. ABMA explains that this build- 
ing piogram is an attempt to "properly" 
house the ballistic missile development team 
which has been using inefbeient inadeaivcr 
warehouses and factory buildings. 


MiiiUtry of Supply was adsised by 
the tre-jsuty solicitor tliat any claim 
for breach of contract bad been ir- 
reparably damaged by acceptance of 
prototypes and a number of production 

The Committee says it "doubts" 
nlietlicr the govcmnicnt’s financial and 
technical control o\cr four years of 
Swift development “was close enough 
to ensure that work was curtailed as 
soon as possible." 

Stating that it is "dangerous and 
speculative to place production orders 
for a new type of aircraft on which 
full pieliiniiiary work has not been car- 
ried out," the committee recommended 


that in the future the goieniiiient 
specify major requirements for aircraft 
in sufficient detail to "place on the con- 
tractor responsibility for meeting 

llie coinmittce noted that the Air 
Ministry bad complained about the 
amount of information given bv the 
Ministry of Supply on the technical 
troubles that base hecu experienced 
with the Swift. 

It recommended that tlic .Air Ministry 
hcnccfortli should base full access to 
all technical reports on progress and 
full information about steps proposed 
to bring aitciaft up to the standard re- 
quired. 



EDO LORAN 

Proved in Trans-Atlantic Service 

Edo Airborne Locan has been shuttling back and forth across tbe Atlantic 
for the past six weeks giving completely satisfactory service, and precise 
navigation information. Pilot reports range from "Okay" to very high 
enthusiasm. 

Edo, with its compact design and extreme low weight, puts Loran in 
the cockpit, gives the pilot directly-read line of position information as 
simple to use as any other pilot-operated radio oavigation device. 

Many major trans-oceanic carriers, convinced of Loran's time-proven 
accuracy and concerned by the complexity and weight of new proposed 
systems, have indicated that the lightweight Edo Loran admirably meets 
their long range navigatioo requirements. Edo Loran is already being 
designed into the instrument panels of the Boeing 707 and Douglas DC-8 
transports. 





) »ndfvrbr«hu^. 


~ CORPORATION 

COLLEGE POINT, NEW YORK 


AVIATION 


K, Augi/il 26, 1957 




NEW HIGHER TORQUE 
MULTI-FUNCTION SYNCHROS 
SURPASS MIL ACCURACIES 



Higher Torque • Higher Accuracy • M.ulti-function Versatility 


Systems engineers con now goin simplicily and better per- 
tormonce In torque synchro syslams by using new syn- 
chros developed by Norden-Ketoy lor the Bureau of 
Ordnance. The unique design reduces error by approxi- 
mately one-holf while increasing torque 2 to 3 times in 
comparison with standard Mil synchros. By performing 
interchongeobly as Torque Transmitters and Receivers, 
these synchros offer the further advontoge of systems 
simplificoKon. This new development by Norden-Ketoy 
exiends the capabilities of the systems designer to 
advance beyond previous limits of performance. 


e Higher Torque Gradient — 

2 to 3 times previous mil spec values, 
e Higher Electrical Accuracy — 

Size 15; ±6' compared with ±12' (Mil) 

Size 18: ±5' compared with ±8' (Mil) 
e Multi-function Versatility — 

Torque and Accuracy values excel Mil torque 
transmitters and receivers. These synchros can be 
used interchangeably in both functions with im- 
proved system performance. 
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Hoiv the Maser Operates: Part II 

Maser’s Potential Rests on Fnrther Work 


By Dr. Richard 33’. Damon 

Increasing pace of research in atomic 
iiinplilicrs, spurted by then pofciitinlitics 
lot improving radar, communications 
and countcrmcasutes equipment per- 
formance. lias iilteadv produced a \’a- 
ricty of techniques and esperimcntal 

The earliest versions utre called 
Masers, because they operated on the 
principle of Microwave .\mplifieation 
hv Stimulated Emission of Radiation. 
••Mtliough more recent devices operate 
on slightly different principles, the term 
Maser is sometimes applied, although 
perhaps atomic amplifier is a better 
genetic term. 

Low Noise Level 

•fill of the devices and techniques 
share a common advantage: extremely 
low noise level compared with existing 
microwave tubes. Although earliest 
Masers used a gaseous medium, present 
emphasis is on .solid state materials. 
Solid-state atomic amplifiers differ both 
m the structures of materials employed 
and the tccliniqiic used to supply en- 
ergy to the device for subsequent ex- 
traction as an amplified signal. 

The two-level, or pulsed. Maser is 
:i solid-state device that uses a (Xiramag- 
netic .salt such as cerium ethyl sulfate 
or copper Tiitton salt. Ilic name is 
derived from the fact that its opeiation 
is based on the use of two energv states 
of the spinning electrons, which behave 
hltc tiny gsTOs with a magnet attached. 
This explains why the two-level Maser 
is sometimes call^ a gvrotron or versi- 

Tlic paramagnetie crystal is placed 
in a resonant cavity or similar micro- 
wave stracturc and exposed to the in- 
coming microwave signal to be ampli- 
fied. I’his signal produces a piilvating 
magnetic field that reacts with the gyro- 
niagncts. In addition a d.c. magnetic 
field IS applied at right angles to the 
pulsating (signal) field, its strength se- 
lected to male the gv ro-niagncts in the 
crvstal resonant at the frequency of the 
incoming signal. 

Crystal Inversion 

To obtain amplification, the ciyshal’s 
gvro-magnets must first be inverted to 
increase their internal energy. One way 
to accomplish this would be vuridenly 
to reverse the polarity of the steady 
magnetic field, llie gyro-magnets vvoulS 



then seek to align themselves with the 
new field pohirity, requiring a 180- 
dcgrcc shift of spin axis, llic lime re- 
quired for this rcaligiiiiiciit is called the 
spin lattice relaxation time. 

During approximiitely half of this 
icla.'Sition interval, the gyro-magnet 
gives lip enCTgy to the puls.itiiig mitro- 
w.ive field, producing amplification of 
the signal. (Gyro-iiiagnct thssi|xiles en- 
ergy exponentially w ilh time, much like 
a capacitor discharging through a re- 
sistance.) During the last half (a|)proxi- 
mately) of the tctum-lo-cquilibrium 
cvcie, the gyro-magnet produces no 
signal amplification but instead absorbs 
energy from the input signal. When 


the gyro-magnets have reached equi- 
librium position, the steady magnetic 
field can be reversed again to repeat the 
operating cvclc. 

One of the limitations of the two- 
Icvcl Masers is that goin can be ob- 
tained for only a part of the total opci- 
aling cycle and increased gain is ob- 
tained at the expense of lower Maser 
duty cycle. Possiblv this limitation can 
be circ'umveiited with new materials or 
tcelmiqucs which permit relaxation 
times to be shortened following the 

cic. but considerable work remains to 
be done before this can be achieved. 

Reversal of large magnetic fields at 
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extremely higli rdtes is rathet expensive 
in terms of power and there arc mote 
attraetive ways of acliicving the same 
effect. One, for example, called adia- 
batic fast passage, introduces a second 
source of microwave energy into the 
same waveguide carrying the micro- 
wave signal to be ampiibed. This sec- 
ond source produces a strong radio 
ftexjuaity field on tlie crystal and pro- 
vides energy required for amplification. 

If the frequency of this second source 
is rapidly varied from slightly above to 
slightly below the frequency of the sig- 
iiaT to be amplified, tlic effect on the 
gyro-magnets is essentially the same as 
rcs-crsiiig the polarity of the d.c. mag- 
ncHc field and therefore produces the 
desired spin invenions. In a typical ap- 
plication, a second source 0 / a few 
watts is svvept through a change of 

TTiis is easier and more economical than 
Tcr ersing the d.c. field. 

180 Deg. Pulse 

Another spin inversion technique, 
called the 180 deg. pulse method, also 
employs a second source of microwave 
energy. Instead of vatving (sweeping) 
the frequency of this second source, it is 
applied for a time equal to approxi- 
mately one-half the spin inversion pe- 
riod, the latter depending upon the 
radio frequency power level of the sec- 
ond source. Typical values arc about 
100 watts RF power applied for a fexv 
microseconds. 

Disadvantage of this technique is 
that \ta.scr gain and cfficiencv suffer 
unless the product of radio frequency 
field strength and pulse duration are pre- 
cisely maintained. The two techniques 
nx]uirc about the same amount of RF 
power, but the adiabatic fast passage 
method allows much greater tolcr.mces 
on field .strength and frequency of the 
second source. For some applications 
tlic 180 deg. pulse technique mav be 
iisefni, 

n 


Operating properties of the two-level 
Maser in pulsed-circuit applications can 
be predicted quite accurately from 
known properties of the paramagnetic 
material used- Following arc some of 
tlic significant operating characteristics; 

• Operating frequency ranges from 100 
me. to about 100,000 me., tunable by 
changing strength of ste.idy magnetic 

• Relaxation time, which determines 
maximum pulse rate, ranges from frac- 
tion of a microsecond to a minute or 
more, depending upon material used 
and its temperature. Niaterials with 
long relaxation times usually have low 
paramagnetic ion concentrations and 
hence are sexetely limited in power out- 
put. Materials with relaxation limes 
in milliseconds to fractions of a second 

• Gains of 10 db., with bandwidtlis of 
10 me,, or 20 db. with 1 me. bandwidth 
appear feasible with known materials 
when operated at liquid helium tcinpei- 
aturcs. Gain-bandwidth product is es- 
sentially constant. However, gain de- 
creases rapidly with higher temperatures 
and operation at room temperature ap- 
pears unlikclv, 

• Noise figure for two lc\cl paramag- 
netic Maser operated at room temper- 
ature is about 5db., compared to 6 
db, for conventional microwave ampli- 
fier. But when cooled to tcmper.itiire 
of 77K (liquid nitrogen), noise figure 
is onlv 1.1 db., and it is onlv 0.06 db. 
at 4K (liquid helium). 

The foregoing noise figures assume 
that the Maser is shielded from ther- 
mal radiation emitted by other circuit 
elements tlirough use of a non-reciprocal 
deiice such as a circulator or gvrator. 

Ultimate lower limit of Maser noise 
figure is set by spontaneous emission 
of radiation that occurs as gvto-magnets 
ictum to equilibrium. For example, at 
an npeiating frequency of lO.OOO me., 
spuiitancous emission produces a noise 
figure of 0.007 db. which can not be 



be seta from picture at right. Amplifier 


eliminated even if the Maser were 
cooled down to a temperature of abso- 
lute zero. 

For continuous-wave (C\V) opera- 
tion, another tvpe of device, called the 
three-level Maser, is under investigation. 
It is more restricted in the type of 
paramagnetic materials which can be 
used and its mode of operation differs 
from the two-level dm icc described pre- 
viously. (The CW Maser can be gated 
for pulse operation also if so desired.) 

The properties of the three-level 
Maser resemble those of the two-lcvcl 
dcs’icc except that the undesirable low 
duty cycle for amplification is elimi- 
nated and some increase in gain can be 
achieved with suitable materials. 

Three Level Maser 

Using the previous mechanical an- 
alogy, the three-level Maser rrperation 
can be explained on the basis of two 
inter-coupled gyro-magnets instead of 
the one involved in two-Icvel Maser op- 
eration. Supplementary microwave en- 
ergy is continuously fed into one of the 
two coupled gyrrs-magnets. This energy 
is internally transferred to the second 
gyro-magnet in such a way as to con- 
tinuously maintain it in the inverted 
state so that it lias energy available for 
amplification. 

TTie supplementary microwave en- 
ergy, supplied by an au.xiliary oscillator, 
is cnmp.irable to that used in the adi- 
abatic fast passage and 180 deg. pulse 
techniques, but is supplied continuously 
in this case. 

The choice of materials for use in a 
three-level Maser is not as wide as for 
the two-le\el device, but a \-urictv of 
suitable paramagnetic salts ate known. 
Operable Masers of this type hai’c been 
coiistnicted using diluted crystals of 
hydrated gadolinium ethyl sulfate and 
similar crystals of potassium chromcey- 
anide, operating at liquid helium tem- 

Many imestigations of threc-lcvcl 
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Protecting bearings in many 
types of aviation mechanisms 
Jotins-Manville's precision-mouldetl Clipper Oil 
Seals retain lubricant and exclude dirt. These seals 
have a dense asbestos-compound heel and a soft 
flexible lip concentrically moulded into one unit. 
This unique construction provides maximum seal- 
ability, low torque, easy installation, long life ond 
wide adaptability. Some of their applications include: 


/ji Consfonf Speed Propellers 
—Used on the blade retaining 
nut of constant speed propellers, 

J-M Clipper Seals maintain a 
tight aeal against the 400 psi 
preaaure created by the propeller’s 
velocity. Clipper ^Is' light shaft 
drag permits rapid pitch changes. 
Clipper Seals have also provided 
outstanding service in teste by major 
airlines in accessory drive gear trains. 


In Bearing Dfeciian/snia— High 
sealability and low friction at high shaft 
speeds make Clipper Seels particularly 
suitable for clutch and tranamiaaion 
bearing mechanisms in helicopter rotors. 


If you have an oil seal problem, Johns- 
Manville will be glad to help you solve it. For 
engineering help and free 2S-page illuaCrated 
brochure PK-71A, write Johns-Manville, 

Box 14, New York 16. N. Y. In Canada. 

Port Credit, Ontario. 


Johns-Manville CLIPPER SEALS 




first S-66 squadron, HMR (M)-461, at New River, N. C. 
The big, twin-engined S-56, which can caxry 26 men 
and tlwir gear, is down as the HR2S-1 by the Marine 
Corps and as the H-37 by the Army. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



THE OLD AND THE NEW— One of the last of the Army's 
mules and its rider from the 36th QM Co. (Pack) meets 
a Sikorsky S-58 (Army H-34) bringing in rations during 
maneuvers near Camp Hale, Colo. The Army has 
announced deactivation of mule-equipped units and the 
creation of new helicopter companies. 



MATERNITY MISSION-Racing the stork, a U. S. Air 
Force Sikorsky H-19 based at Prestwick, Scotland, dew 
a critically ill expectant mother from the isolated Isle of 
Arran across the Firth of Clyde to a hospital normally 
eight hours away by boat. The mother recovered; the 
baby girl weighed pounds. 
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SIKORSKY AIRCRAFT 

BRIDGEPORT, CONNECTICUT 
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Maser materials ate now under way 
which should uncos'cr patamagnetic salts 
for use in a s-atict}' of frequency ranges. 
These insestigations also arc aimed at 
determining what parameters in the 
material must be controlled to produce 
desired bandnidths, gains and power 
outputs. 

Ferromagnetic Amplifier 

Within recent months a new type 
of atomic amplifier, employing ferro- 
magnetic materials, has been demon- 
strated. Tlic dcsice has been called 
the garnet Maser by some, but the 
name is a misnomer because the prin- 
ciple of operation is quite different 


from dcsices prcr iously described. 

Ferromagnetism, iihe paramagnetism, 
is 3 property nhicli stems from the 
spin of the electron. There is an im- 
portant difference, liowes’cr. In para- 
magnetic materials, only a small fraction 
of the spins contribute to the net mag- 
netization effect because thermal agi- 
tation prc'cnts many of the spins from 
lining up with an applied field. 

In ferromagnetic materials, however, 
the electron spins are tightly coupled 
together and act as a unit with the 
result that nearly all the spins can line 
up with an applied field. The result 
is a net magnetization that is serv 
much greater than that of a paramag- 


netic material. The difference is so 
great that the paramagnetic material is 
normally considered to be non-magnctic. 

Bcrausc the gain of a Maser ampli- 
fier is proportional to the total mag- 
netization, ferromagnetic materials 
should be able to preside fat greater 
gains than paramagnetic. Unfortu- 
nately, ferromagnetic materials do not 
have the tcqsiircd atomic structure 
for a tlirce-lcsci, or continuous wave, 
Maser, and their relaxation times arc 
too short for practical operation under 
pulsed conditions- This explains why 
a different approach is required to make 
use of these materials. 

Non-Linear Behavior 

Key to this nesv approach was the 
observation of a non-linear behavior 
of ferromagnetic resonance at high ra- 
dio frequency power levels. Using 
the previous gyro-magnet concept, ferro- 
magnetic resonance at losv power levels 
can be explained in the same way as 
for the paramagnetic material. 

This concept, or model, fails when 
the radio frequency power level is 
large enougli to turn the gyro-magnet 
through a critical angle (9) with respect 
to the steady field. At this critical 
angle, the gyro-magnet becomes stuck, 
and if the radio frequency power level 
is increased further the extra energy 
fails to budge the gyro-magnet from its 
fixed angle (9). Instead the increased 
energy is transferred non-lincarly into 
other modes of the system, i.e. the fer- 
romagnchc sample and the associated 
mierovv-ave structure. (Sec sketch.) 

This additional energy results in os- 
cillations of the gyro-magnets about 
their precession patlis, a sort of wobble. 
Thi.s wobbling (nutation) of the gyro- 
magnets couples energy from the driv- 
ing radio frequency source into modes 
of oscillation of the crystal, the eavitv. 
or both, which are in resonance with 
this nobble frequency. 

It is this energy, extracted from the 
crystal or cavity, which produces signal 
am plifi cation. 

In one ty pe of ferromagnetic ampli- 
fier. a source of microwave driving 
power at frequenev K, is supplied 



Wliy 111 The Fuss Fboiit '' FACTORY M” ? 



Because “factory new” is your guarantee that the parts 
have been made by the original manufacturer . . . that they 
came from a current production line . . . and conform to 
the current specifications for that item. It is the same 
difference between a bargain basement dress and one of 
those Paris creations your wife dreams about. 

f Airwork stocks factory new spare parts (almost two million 
dollars worth) at Millville, New Jersey and at 5 branch 
offices. Look in the yellow pages for the phone number of 
the one nearest you. 
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“PAPA" The Martin Matador TM61-B is the fourth generation of a famous family. As the lineal descendant 
of the first operational tactical missile in service with the Air Force— and the first pilotless bomber having complete 
interchangeability of parts— the performance, operability and advanced engineering of the Matador give it top rating 
in our missile arsenal. Today, this important weapon is one of five major Martin projects in the field of rockets and 
guided missiles that are under development or in production for the Army, Navy and the Air Force. It was the original 
Martin Matador, papa of them all. that launched the new age of missiles in America. 
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MAXIMUM RATINGS 
D-C Plate Voltage .. 
[K; Screen Voltage 
0-CGridVoltage . . 


4CX3D0A RF power amplifier or oscillator 
Class-C Telegrapliy or FM Telephony 
D C Rate Current 

.. 2,000 mai. volts Plate Dissipation . 

.. 300 man. volts Screen Dissipation 

. . -200 mas. volts Griii Dissipation . . 


250 max. ma 
12 mas! *ans 



throiigli a waveguide to a {cnoniiignctic 
crxstnl mounted in a cavity. A d.c. m;ig- 
iictic field at right angles to tlic wave- 
guide and with field strength sufficient 
to cause lyro-magnet resonance at the 
drix’ing frequency is also used, os with 
the paramagnetic Maser. 

The cavity is designed to be resonant 
at two frcqiicncie.s, F, and F„ one of 
which corresponds to the frequency of 
tile input signal to be amplified. Tlic 
sum of Fi and F, equals the driving 
source frequency. F,. One of the cavity 
modes must have a radio frequency 
field component along the d.c. field; 
the other cavity mode must have a 
component at riglit angles to the first. 

The mdio frequency field aligned 
with the d.c. field modulates the latter, 
driving tlic gyro-magnets in and out of 
resonance. Non-linear effect produces 
sideband energy at F. (equal to F. 
minus F.) which ovacomes cavity losses 
at F, and produces amplification (nega- 
tive resistance) at this frcqucncy. 

Thus, when an input signal (F,) is 
applied to the ferromagnetic crystal by 
means of a strip-line mounted in the 
center of the waveguide, an amplified 
output signal at the same frequency is 
obhiined- If frequency conversion were 
desired, an output signal at frequency 
F- could also be obtained. 

Room Temperature Operation 

One of the most significant features 
of the ferromagnetic amplifier is its 
.ibility to operate at room temperatures, 
which opens up entirely new uses for 
the device. One such amplifier, an- 
nounced within the past scictal months, 
has been operated as both an oscillator 
and an amplifier at 4,000 me. 

A number of different materials, in- 
cluding ferrites and ferromagnetic 
metals, appear suitable for use in such 
amplifiers, but the ferromagnetic 
tcramics of the garnet crystal structure 
appear ideally suited. The garnets can 
be driven into the non-lincar region at 
room temperature witli only about one 
watt of microwave power when 


mounted in a straight waveguide, or 
with only milliwatts in a caiity. 

Opciating temperatures extend up to 
several hundred degrees centigrade and 
down to the lowest temperature attain- 
able. Most important, the desirable 
Maser property of low noise is achieved 
in the ferromagnetic amplifier. WHien 
operated at room temperature, the noise 
figure is about 3 db., hut it drops to 
only 0.06 db. when cooled to 4K. 

Mid-frcqucncy for amplification is de- 
termined by the strength of the applied 
d.c. field, like the paramagnetic Klaser. 
and can range from approximatelv 100 
me. to 100,000 me. Bandwidth s-arics 
from about 1 me. to as much as several 
hundred megacycles. Amount of driving 
power requited goes op as bandwidth in- 
creases and may become rather large for 
the wider bandwidth devices. However 
it is always less than for a comparable 
threc-Icvel (C\V) paramagnetic ampli- 
fier. 

Larger Gain 

Arailablc gain from a fenomagnctic 
amplifier also is much larger than in 
paramagnetic dcriccs because of the 
greativ increased magnetisation. Ulti- 
mate limihition on the power output is 
determined bs non-lincar behavior of 
the modes at F, and F, and corresponds 
toughiv to the threshold power level at 
F.-the power les’el requited to produce 

Wide h,indw’idth and high power 
handling capability normally go hand- 
in-hand, with the consequent require- 
ment for larger driving powers. In this 
type of device there appear to be no 
serious power output limitations if one 
is willing to pav the price in larga dtiv- 

gas Maser, first atomic amplifier 
to be proposed and demonstrated (in 
1954), is discussed last because its use 
is primarily limited to very stable oscil- 
lator (atomic clock) applications. But 
this should not deprecate this very 
important use, 

The gas version differs from the 



for complete 


I testing of 

aircraft components 
Write for hook: 

"How Aefco con heJp you." 



AIRCRAFT EQUIPMENT 
TESTING COMPANY 


1806-12 FLEET STREET 
BALTIMORE 31,^MD. 
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FROM SPECS TO PROTOTYPES -FAST 


Globe Industries makes to special order 
all of the miniature motorized devices 
shown on this page. But so do a lot of 
other companies. The difference lies in 
yourdesign freedom. 

At Globe you can set the specs and 
get prototypes In a few weeks. Our 
special order department builds these 
under the direction of the engineering 
department. And production orders are 
delivered in a few months because Globe 
maintains enormous inventories around 
which most custom designs are based. 

Globe's Droad base of standard parts 
has helped earn a reputation for earliest 
prototype delivery, fast production, rea- 
sonable price, aircraft standards, and 
repeat-business duality. Parts for your 
servo, timing, control, power, or air mov- 
ing systems may be in Globe's inventory 
now. MIL specs and special develop- 
ment (including temperatures to -f-SOO* 
F.) are routine at Globe Industries. 

Catalog sent to qualified firms; please 
request ct on your letterhead. Inquire 
now about products vrtrich interest you. 
Get a Globe proposal on your next design. 
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SCHEMATIC representation of a simple gas Muser, Focusscr penults only high energy 
molecules to enter cavih'. 


sulicl-statc Masers in tiic use of a com- 
pletely different technique for supply- 
ing energy to tlie atuinic system. It 
also makes use of p different properh' of 
the atoms. Unlike the solid-state deiiec 
which uses the magnetic dipole moment 
uf the spinning electron, the giis Maser 
uses the electric dipulc moment that 
exists bcc-aiisc some molecules have a 
non-uniform distribution of positive and 
negative charge. 

tire fact that the molecule's electric 
dipole momait in a gas Maser is 100 
times larger than the electron’s mag- 
netic dipole moment in a soIid-shite 
Maser might be expected to make the 
former a higher gain amplifier since 
gain I'aries with the second power of 
dipole moment- However, gain also is 
proportional to the number of contrib- 
uting electrons or molecules and the 
extremely low density in a gas. compared 
to the electron density in a solid, more 
than counteracts the ga.s Maser's higher 
molecular moment. 

This makes the gas Maser csseuHallv 
a low-powCT dei'ice. 

Convenient Sorting 

The ii.se of gas makes it possible to 
use a different technique for sorting 
out molecules according to whether 
they arc emitting types (with .nailable 
energy) or non-emitting. Some mole- 
cules, for example ammonia, have the 
property that those molecules in an 
cmitling state prefer to be in a low elec- 
tric field while those in an absorbing 
state prefer to be in a high electric 
field, 

111 a typical gas Maser, a stream of 
ammonia molecules of both types passes 
from a suitable source toward a hole in 
a microwave cavity. Between the source 
and the cavitv, a svstem of electrodes is 
used which produces zero electric fieki 
along the center of the molecular 
stream and a high electric field at the 
electrodes. This serves to extract flic 
non-emitting h'pc of molecule from the 
stream, passing on to the cavitv only 
those of the emitting type which con- 
tribute to signal amplification. 

Room Temperofure 

llic gas Maser can operate at room 
temperature, except For some cooling of 
its electrodes to prevent non-emitting 
(absorbing) molecules from being re- 
flected. Because only emitting mole- 
cules enter the cavity, and because 
there is no crysfial lattice to couple heat 
energy to the molecules as in a solid- 
state Maser, the gas Maser at room 
temperature has a low noise figure 
comparable to a cooled paramagnetic 
device. 

The rebtiiely low molecule density 
in the gas Maser restricts its output 
level to small fractions of a microwatt. 
Another restriction arises because the 
characteristic frequency of the gas mole- 


cules is fixed by their internal structure 
and can not be changed by varying the 
strength of an external d.c. field as with 
the solid-state Maser. This me.ms that 
operating frequency is fixed and deter- 
mined bv the gas used. 'I’lie small mnle- 
cutar interactions in a gas also give only 
a very small bandwidth, typically a lew 
kilocycles. 

These considerations limit the gas 
Maser’s use as an amplifier but make it 
extremely valuable as an oscillator. Its 
fixed frequency provides a universal time 
standard for a variety of uses- 'Ihe nar- 
row bandwidth iiieaiis tliat oscillator 
drift will be very small, giving high 
stability. The low power output Is not 
a very serious limitation. 

High Stabilities 

Two experimental gas .Masers, using 
ammonia gas and operahng at 25.870 
me., remained in syiichioiiism to within 
4 |iarts in 10“ for an interval of one sec- 
und, and showed stabilities gruitec than 
one part in 10'' for (jciiotls of mote 
than an hour. These stabilities arc 
equivalent to a clock that loses less than 
one second in 100 years operation. 
There arc a number of applications 
for devices of this type; one. for ex- 
ample. is the newly proposed Narurho- 
ilio long-range navigation system (.AW 
Aug. 5, p. 11s). 

The Maser’.v most exciting character- 
istic. extremely low noise level, is pre- 
dicted from its theory of operation. 
Preliminary tests on the few c.xpeii- 
mcnt.ll devices built to date appear to 
confirm this theory, but much more 
extensive data must be obtained on 
each of the manv proposed versions of 
the Maser- 

Such operating parameters .is gain, 
bandwidth and power output must also 
be measured under various conditions to 
dctciiiiiue how closely existing theory 


can predict device behavior. Many such 
investigations ate now underway in a 
number of university and industrial re- 
search laboratories. 

AA'hcn attempts are made to design 
a Maser for a specific application, the 
physicist and cn^neer will have to vvork 
hand-in-hand, apply ing their joint know- 
ledge of the properties of materials, of 
interactions of atoms with elccttomag- 
netic radiation, of microwave circuit 
theory and of systems lequiremcuts. 

Limited knowledge will handicap 
such efforts. WTiilc a great deal of re- 
search has been done in the field of 
magnetic resonance, only a relatively 
fav materials have been intensively 
studied. A broad program of basic re- 
search into the properties of materials 
will be required before vve can develop 
a variety of Maser types, each with the 
(sroperties desired for a specific applica- 

Research Needed 

I'or the paramagnetic amplifier, tc- 
.sc.irch must include such studies as the 
effect of various crystil structures on 
paramagnetic atoms, mc.isurcment of 
relaxation times, anisotropic effects and 
the influence of impurities on the matc- 
rial’s behavior. 

Ill order to develop a fainilv of atomic 
clocks which can operate at .i variety of 
frequencies, researcb is needed to deter- 
mine the resonant frequencies of various 
atoms and to improve focusing techni- 

Thc influence of prcssiitc and tem- 
pcr.itiirc on operating parameters is not 
tnlly understood and poses some inter- 
esting and practical problems. 

The very rccentlv developed ferro- 
magnetic amplifier probably is the least 
understood of all Maser types. Present 
theory of non-linear behavior is a rclil- 
tivcly etude one. It predicts correctly 
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There’s a team in Tucson 
worth knowing about! 


Big Bob Schmidt and Shell, 
working together at Tucson, Arizona, 
Airport have increased aviation 
fuel sales fivefold since 1948! 

Seems everything’s big at the Tucson 
Airport— Big Bob, big sales . . . and big 
plans that are underway to extend the 
12,000-foot runway to 15,000 feet, making 
it the longest in the world! 


“One of the things that attracted us to 
Shell,” says Bob, “was the company’s repu- 
tation for helping dealers grow. We knew 
there must be good reasons for it. We soon 
found out. Giving engineering and other 
specialized assistance to help dealers build 
for the future is one secret of Shell’s posi- 
tion as an aviation suppher. 

“For example, when we needed more bulk 
space. Shell engineers designed and super- 
vised the construction of storage facilities- 
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What’s more. Shell’s technical repr^nta- 
tive is always here when we need him, 
making our job of keeping oirr customers 
satisfied a lot easier.” 

And at Tucson, customers are satisfied. 
PUots know that a Tucson stopover means 
a lot more than sunny weather. Big Bob 
gets them in and out again— fast! He de- 
livers the kind of service they need for 
on-schedule take-offs every time. 

Responsibilities fall on Bob Schmidt when 
he’s away from the airport too. Bob is 
president of the National Foundation for 
Asthmatic Children, president of the Amer- 
ican Association of Airpoi't Executives, a 
director of the Tucson Metropolitan YMC A, 
and chairman of the Y’s Southside Branch. 

Shell is constantly on the watch for men 
who can buOd careers to match that of 
Bob Schmidt. 






It pays to be a Shell Aviation Dealer ^SHELM 

—and the Shell office nearest you ivill be glad to shotv yon why 
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tliu tlircsKcild pon-ct level for the m»iii 
resonance, but may be in error when the 
driving power substantially exceeds this 
value. The noise figure for the ferro- 
magnetic amplifier cannot l>e predicted 
yet with the same certainty as it can for 
the parainagnetic Maser. 

Performance of a Maser or ferromag- 
netic amplifier is critically dependent 
upon the microwasc structure in uliicli 
the materia) is placed and on the cir- 
cuit connecting the dcsicc to the rest 
of the system. 

To eliminate the iuconvcuicnce of 
using a long waveguide, the Maser crys- 
tal has been mounted in a c-avity, reso- 
nant at the signal frequency, to make 
use of rcgcncTatir c feedback. However, 
there arc resultant disad\ aiitagcs. Maser 
bandwidth is reduced and slight change 
of circuit patanicfcts mas cause the 
Maser to break into oseillition. 
Engineering Study 

Microwas c ciigineering skill is needed 
to develop some nesv structure which 
will proi-idc adequate gain and reason- 
able size without loss of Ixmduidth or 
stability. For fcrromagnclic amplifiers, 
and some paramagnetic \fascr.s, the 
wareeuidc structure should also be 
sinuiltaiicously resonant at some drir-iug 
or inrerting fcequeucy to reduce amount 
of auxiliarv power required. 

The atomic amplifier's low-noise ad- 
rant.igcs will be largel; wasted unless 
noise generated by warm elements else- 
where in tlic system is prevented from 
reaching the device. lu tlic input cir- 
cuit. losses in the was cgiiide connecting 
the Maser to the antenna must be mini- 
mized. Ill the outpnt circuit. ladiatinu 
from warm lo.id must be blocked. One 
solution to this problem is the use of 
ferrite gyrators. which propagate in oiiK 
one dilution, or the more coin|slex 
circulator. 

Because magnetic rcsoiiancc procc'-. 
employed in Maser operation is itself 
non-reciprocal, there also is the possibil- 
ity that the Maser can be made to be- 
have in a uni-directional way, making it 
insensitirc to radiation eoniiiig from t;u 
output load. 

The problems facing the designer of 
Masers and similar atomic amplifiers 
arc not insignificant, but the potential 
advantages of these dcsices are excep- 
tional. 'Extensive activities now under 
way in this field should soon ptmidc 
prototy pe designs for evaluation These 
tests shoitkl give a better idea of the 
ultimate impact of the Maser. 

-M the present time there is evers' 
indication that these new atomic ampli- 
fiers will provide dramatic improve- 
ments in the pctfonnancc of radar, 
eountenneasnres and commuiiication 
systems in the Ullk' and mierosvave 
frcQuaicy region. 

n’his is the second of two articles on 
the .Maser.) 


104 



Two years of flight experience now 
stand back of this high temperature 
3000 psi hydraidic hose . . , the best 

This hose achievement reaffirms 
that the Fluoroflex-T patented tube 
does make a vital difference . . . afford- 
ing corrosion-proof plumbing of high- 
est integrity. The lines have solved the 
fatigue problems met in many high 

tions. Their Resistoflex-designed fit- 
tings locked tight to hose give complete 


These oasemblies are the first to 
pass the Wright Field high pressure, 

VITAL FACIS ABOUT FIUOROFIEX-T 

All Fluoroflex-T hose sUrts with 

»ateri<^ It’s a known fact that com- 
pounding ingredients and the fabri- 
cating techniques used with Tbflon 
can vary properties in the end product 


subttantially. Therefore, the fabrica- 



Many yeare of reaeareh and testing 

unique and patented Fluoroflex-T tube. 
The 3000 psi hose assemblies empha- 
size anew the conservative policy of 
Resistoflex in presenting a product. 
Long term testing and field ttrviee 
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CORPORATION 

Roseland, New Jersey • Western Plenb Burbank, CalH. • Southwestern Plant: Dallas, Tex. 
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Admiral, develops airborne £CM 


You can't count on shooting down a 
guided missile. The only effective defense 
against it is some form of Electronic 
Counter Measures. ..devices that deceive 
or destroy enemy missiles short of their 
targets. 

Admiral has taken the lead in further- 
ing the high priority program to develop 
ECM. Advanced ECM developments now 
in progress at Admiral will serve many 
defense purposes. Resulting equipments 
will be carried by aircraft for protection 
in hostile territory. At ground installa- 
tions, ECM will confuse enemy missiles. 

Inquiries are invited regarding 
Admiral’s capabilities in ECM and other 
forms of military electronics. 


Admiral. 


CORPORATION 


106 


GOVERN 


6TORIES DIVISION 


Expansions, Changes 
In Avionics Industry 

Rcltron Corp., Newton, Mass., is the 
name of a new compaiis' formed for the 
manufacture of high temperature sub- 
miniature relays. I■■c•.ltutc of the Rcltron 
line of relays, according to company 
president Robert W'admaii, will be the 
ability to operate reliably at tempera- 
hires to 2'iOC. 

Otlicr recently announced avionic in- 
rlustry expansions and changes include: 

• Viho Corporation of America will 
acquire Nems-Clarfcc. Inc., of Sih’cr 
Spring, Md., in exchange for 1 1 i.OOO 
shares of Vitro common stock \alued 
at about $3,000,000, according to a 
joint management aniiounceinent. 

• IT&T Components Dhision will 
launch new manufacturing facilih’ in 
Palo Alto, Calif., initiallv to produce 
liernictic seals, selenium and otlicr 
semiconductor rectifiers. New plant 
contains appro.xi'matcly 8.000 sq. ft. 

• Bendix Aviation’s Computer Division 
has announced c.xpan.sion program to 
increase output of its general purpose 
computers by over 100 units anmiallv. 

• General Electric’s Cincinnati jet 
engine plant has added new IBM 
memory storage unit. Model 738, to its 
IBM 704 Data Processing System. Com- 
pany states tliat addition of tlie memon' 
storage unit, with its capacity of 32,- 
768 words, results in the most powerful 
computer presently av'ailabic. 

• National Company, Inc.. Malden. 
Ma.ss., lias receii’cd a Signal Corps 
Supply Agency contract for $609,525 
for the development of military Atoini- 
chrnns (atomic clocks), according to 
II. C. Guterman, chairnian of the 
hoard. Units have uses in missile guid- 
ance, radar, naiigation. comniimicafion.s 
arid telemetering sistcms. 

• Avion Division of ACF Industries, 
Inc. has consolidated its New letscy 
facilities «ith occupanev of tliird biiild- 
iug in Paranius. IN. J.) Industrial Park 
off Route 17. .A ptesious mention bv 
Aviation Wr.uK did not make clear, 
only Nesv Jersey facilities were included, 

CAA Contracts Study 
On Radar CoA crage 

Cisil Aeronautics .administration lias 
contracted for engineering study to find 
methods of improving altitude and 
range coverage of CAA-operafed airport 
Mineillance radars and to improic visi- 
bility of small aircraft targets when 
Miperimposed on strong fixed ground 
.Mgnals. 

CA.A .'\SR’s presently ai’cragc 30 nau- 
tical niile.s range and altitude coi’cragc 
to 10,000 ft. for small twin-cii|inc air- 
craft. Contractor is Airborne Instru- 
ment Laboratories. 



NEW 

KLIXON C9178 
Rotary Hermetic Switch 

Gives you environment-free 
Precision Switching 


The new KLIXON C9178 rotary her- 
metic switch U designed for such preci- 
sion applications as aircraft landing 
gear controls, guided missile launchers, 
radar equipment, engine controls and 
industrial equipment. 


itches en- 
withstand 


heavy impact and compression loads. 
The model illustrated has 360° con- 
tinuous rotation and is designed for 
positive drive in both elockvvise and 
counter-clockwise directions. Other 
units are available with limited rota- 
tion and/or spring return. All models 


potted leads and actuator arms de- 
signed to your particular specifications. 


Technical data sheets on the C9178 and 
many other types of hermetic and sen- 
sitive sivitches are available. Write for 
PRSW Catalog. 


FEATURES 


C917S Include: 


Cemplately Environment- 
melal-ro-metol, slass-lo-inetsl 



meaiurei I 29/32" > 1 IS/S^" 
« 1 1/32°. 

bJenh from -6S°F la -P275'F. 


METALS&CONTROLS^ CORPORATION 

Spencer Thermostat Dieision ^ 2S09 Foresi Street, Aiilebero, Mess. 
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SU or the Lockheed models now in fltehl l«sl: T3V-I jet trainer, tw-2 radar search plane, F'i04 jet Mihler, 1649 Starliner commercial traniport, W2V*1 radar search 
plane, P2V-7 Neptune patrol bomher. 


Flight Test 'E'D.giii.eeriag -the dynamic field for engineers 

A 8tatem«n( by R. L. Thoren, Chief Flight Teet Engineer, Califernie Division, Lockheed Aircrafi Corporation 


The technology of flight test engineering requires an engineer of 
special ability and aptitude. 

There are always a large number of aircraft demanding the 
ingenuity of professional flight test engineers in a company as 
diversified as Lockheed. At present there are 30 aircraft — 12 
different models — on hand for extensive flight test engineering. 
Jn addition, the Elecira program, small jet transports and other 
signiflcanl projects will soon swell our schedule. 

A major Righi test effort such as this calls for an engineer who is 
flexible, able to cope with changing assignments that vary widely 
in complexity and approach. He must be able lo engineer on his 


ciperimentdl certer. It Is scheduled for occupancy SeptemDer, 1957, 



feet; the desk-bound man is out-of-place in as dynamic a lield as 
flight test. Moreover, he must possess ability in breadth. He is no 
specialist in a single phase of engineering. His assignments cover 
the entire aircrafi. And as flight testing begins in preliminary 
design under our philosophy of engineering, he participates 
actively in design and development of all Lockheed aircraft from 
that stage through completed testing. Needless to say. a flight test 
background at Lockheed helps qualify an engineer for virtually 
any key engineering position In the company. 

Our expansion program has created new positions for Flight Test 
Engineers. Flight Test Analysis and Inslrumenlalion Engineers 
with those attributes. Many of the positions are on a senior level 
and will particularly interest engineers with flight test experience. 
I have asked E. W. DesLaurlers, manager of our Placement Staff. 
Dept. 03084. lo give your inquiry his fullest atlenlion. 

Calijornia Division 

nLiOOICHEEID 

AIRCRAFT CORPORATION 
BURBANK. CALIFORNIA 



These Men Head Reorganized CAA 

Citil Aeronautics Administration next month will complete its first jeat of operation under the oiguiiiya- 
tional stnicture conceived by the late Charles |. Lowen, This rcoigaiii/ation. placing emphasis on traffic 
control, was implemented bj- James T. Pjlc, who succeeded Lowen as C.W head. 



DZPV7Y ADMINISTAATOR 
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new light 

on a cold problem 
by 




Janttrol 





Surface Combustion Corporation, 
Columbus 16, Oiiio. 






Putting th.e screws on a tornado 









that will help you solve 
your aircraft ducting problems 


What is Flexflyle? 

A lightweight, reinforced ducting 
made of a spring steel wire helix 
covered with coated fiber glass or 
a cotton fabric and bound with a 
fiber glass cord. 

What are its applications? 
Flexflyte is designed for use with 
ventilating, defrosting, de-icing 
and hydraulic systems. 


1 take t 




Is temperature 


ranges? 

From minus ]20‘F, toplus650“F. 
What about Flexfiyte's 
resistance to abrasion? 

It is highly resistant to abrasion, 
especially when coated with FT- 
506 which has more than 200 


What pressures will Flexflyte 
handle? 

Internal working pressures up to 
70 psi and external working pres- 
sures up to IS psig, depending 
on type. 

What about installation? 

Flexflyte is quickly, easily in- 
stalled around corners and equip- 
ment parts by means of metal 
clamps. It is also available with 
special enlarging or reducing 
ends, either cylindrical, rectan- 
gular or polyhedral. 

Con Flexflyle be engineered 
for unusual applications? 
Yes, in many special shapes, fab- 
rics, coatinp, connections, lengths 
and diameters. Our special Sili- 
cone Department, working with 
automated machinery, is prepared 
to meet any requirement for siii- 


flexible Tubing 

CORPORATION 

GUILFORD. CONNECTICUT e LOS ANGELES 64, CALIFORNIA 





ANNOUNCING THE NEW LOCKHEED 


liOCKHEED 2xieaxis leadership 


HERCULES 


—the 3,500-mile jet age air 
freighter designed to serve the 
transport needs of all 
branches of the U.S. Armed Forces 

The new Hercules C-I30B is a logistics ver- 
sion of the performance-proved C-130A— 
which has performed impressive feats with 
the Tactical Air Command. 

Powered by four 4050 h.p. Allison T-56 
prop-jet engines, the Hercules can carry 
25,000 pound loads 3,500 miles, at cruise 


speeds over 300 knots {or carry 35,000 
pounds for 2500 miles). 

The first jet age aircraft specifically de- 
signed for air freight, the new Hercules has a 
huge rear door and integral loading ramp- 
enabling it to swallow whole truckloads at a 
gulp. No other cargo plane in USAF opera- 
tional service can match the Hercules in fast 
loading and unloading— of all types of cargo, 
no matter how big or heavy. 

Among the Feats-of-Herculcs is taking off 
from or landing on short runways and im- 
provised fields, fully loaded. Wherever our 
Armed Forces go, the great new Lockheed 
Hercules will gel there in a hurry with what- 
ever cargo is needed to support operations. 


GEORGIA DIVISION, Lockheed Aircraft Corporation, Marietta, Georgia 




SWITUK 

FOR 

SURVIVAL 


SWITlSiK 


Todoy s greofer 
speed ond 
greofer disfonce 
moke it essential that 
better sofefy equipment 
be provided for those 
who fly the skylraik. 
Switlik points the way 
to beffer. more compact, 
lightweight, air, sea 
survival equipment with 

3-7 years 

ol aviation research 
and mosj production ol 
air solety equipment. 
Write hr Catalog 
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all these pneumatic devices serviced by one valve! 








Ilic guidance mils sv3s on May 31. 


BY 1950 the J33 was "flying” up and Jonn between two guidance rails (left). The first flight „ 

1951 and according to Ryan was the world’s first free hovering jet flight by remote control A crude cockpit 
on Novcnibec U, 1953 Ryan said they had achieved the first piloted hovering jet flight. 


RYAK X-1 3 hardware development started in 1949 whets nuder USN funds Ryan engineers used exhaust from Allison |33 turbojet to make 
exploratory studies of various aircraft lift and control methods for \'TOL flight. Two eyelid nonalcs on a split tailpipe are illustrated 
ahos-e. Other investigations included compressnr air bleed to separate control nonales, vanes in the jet exhaust and even rocket motors. 



How X-I3 Developed From Static Test Bed to Aircraft 

IN 1953 Ryan obtained USAF funds to build (he X.15 flight test vehicle. Pictures below shows X13 mounted on tailsitting “pogo" 
cradle for vertical testing, both tethered and free. Ryaii said that at that time they found the Rnlls.Roycc .Avon turbojet the onlv available 
10,000 lb. powerplant with a thrust to weight rab'n sufilcicnt for their Vl'OL. Starting May 2fl. 1956. tlie X.L3 made 3-5 minute flights as 
a tail.sittet. Pilots found they could set the X>13 down within six inches of a mark. Ilookxms to cables were also practiced (right). 





As leaders in the design, development and production of rotary wing 
aircraft, Kaman offers an unusually fine opportunity to engineers 
experienced in the design and analysis of helicopter rotor components 
and systems. 

Because of the highly important nature of these positions candidates 
should possess a high order of technical ability, sound judgement 
and integrity. 




ROTOR DESIGNERS 


Responsible for major phases of helicopter rotor design, 
B to 8 years experience required in the design of compo- 
nents peculiar to the structures, mechanisms and controls 
of rotor systems. 




ROTOR STRESS ANALYSTS 


Responsihle for structural integrity and safety-of -flight of 
lifting and control rotors. 3 to S years of experience 
required in the evaluation of structural integrity of fatigue 
loaded structures using all modern stress loading tech- 
niques, analytical and experimental. 


If you qualify, rush your resume for 
Wm. M. Tynan, Adminislraliue Engineer 
Kaman Aircroft Corparolion 
71 Old Windsor Road 
Bfoomfiefd, Conn. 
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* Over 6,S00 Airports listed by State 

* Prituipel Airports loroted on Stote Mops 
■ Airport Chart lorotioiis Given 

* Runway lengths; Surface; 0<re(tions; Condjtjpg 

* Approach Obstructions 

* lighting; Field Morkings 

* Control Tower frequencies 

' Omni, low Frequency, Homing, etc. Frequencies 

* Ground Tronsportation Services 

* Restaurant and Recreational Facilities 

* Recommended Motels/Hotels, Rcrtes, etc 

* fuel. Maintenance, Storage Services 

* Weather Station Phone Numbers 

* CAA Information Station Phone Numbers 

* U.S. ond Foreign Entry, Exit Requirements 

* ADIZ Map 

* Equipment Illustrations; Buying Specifications 



GET AVIATION'S MOST USEFUL 
CROSS-COUNTRY FLYING GUIDE. 
LAST YEAR MANY ORDERS WERE 
UNFILLED DUE TO EARLY “SELL 
OUT". MAIL COUPON NOWI 


D BUSINESS FLYING DIRECrOgY 


PItase send post-paid my copy ol the AIRPORT 
FIYING DIREOORY to the tollowinq oddreu, 


BUSINESS 


WHO'S WHERE 


for ordnance equipment 

jet engines, aircraft, missiles 



save critical materials . . . 

reduce costly machining . . . 
meet highest quality standards 


Your most critical specifications can be met by Edge- 
water Steel Rings — welded or weldless as required by 
the service. Formed accurately by modern methods, 
they are close to finish size as rolled. Weldless rings are 
rolled from solid steel blocks, in diameters from 5 to 
145 inches. Welded rings up to 48 inches in diameter 
are formed from bars extruded or rolled to shape. Both 
types can be made in a great variety of sizes and cross- 
section shapes, as shown below. Being accurate in size 
and cross-section, Edgewater Rings save costly mate- 
rial and machining time. 



(Continued from page 23) 

Changes 

Wiilacd D. Walker, chief electronics en- 
gineer, .\stroaautics Division, Cons^ir, di- 
vision of General Dynamics Corp., San 
Diego. Calif. 

I^tec Rosen, administration department 
manager. Guided Missiles DiWsion, Bell .Air- 
craft Corn., Buffalo, X. Y. 

Brig. Gcii. Robert 11. Caler (USMC. ret.), 
manager-engineering programs, Temeo Air- 
craft Corp., Dallas, Texas, also: R. L. Lc«’is. 
manager of contracts and salesoiistomer de- 
signed products, and C. C. Convers, mana- 
ger of contracts and sales-Tenico designed 
products. 

Kostas J. Boudouris to head nen'iy estab- 
lished Denver office of Air Ftaiicc. -Also 
Marin [. Rondins. manager, newly estab- 
lished Seattle, Wash, office. 

Col. Ralph ). Watson, administrative and 
engineering liaison representative- Washing- 
ton, D. C. staff. North .American .Aviation, 
Inc., Los .Angeles, Calif. 

Ralph B. Lightfoot. chief engineer. Si. 
korsVy AiRiaft, division of United .Aircraft 
Corp., Bridgeport. Conn. .Also: Jnhn P, AV'- 
Vesl, chief-en|inccting operations: Edward 
F. KataciibergcT. chicf.gcneral design: Ed- 
ward Kottsieper. chief-component design; 
Miller A. Waefis. chicf-conipontnt ihnelop- 
ment: AValtct Gcntcnbcrgci, chief-dynamics; 
and Harry T. leiiscn. chief test engineer. 

Sidney G. Rimibold, project cnginccr-nii- 
clear rocket projects, .Aerojct-Ccneial Corp., 
Aansa, Calif. 

R. S. Abrams, general manager, and L. J. 
Sinnott, general sales manager. Silicones Di- 
vision. Union Carbide Corp., New York, 
N. Y. .Also: if. M. Johnson, Ir., product 
manager-rubber, and J. E. Lorenz, assistant 
manager 

Col. Edwinston L. Robbins fUS.AF. rct.l, 
sales representative, and Blaine K. Stevens, 
sales engineer. Geneva, Switzerland office, 
Lockheed Aircraft Corp,, Btirhank, Calif. 

Fred L. Roscoe. commercial domestic 
sales manager, Bell Helicopter Corp., Ft. 
AVorth, Tex. 

Jack Long has joined the Customer Rela- 
tions staff, a.ssigiied to the F-27 propjet and 
M-lSr jet transport sales programs. Fair- 
child Engine and Airplane Corp.. Hagers- 
town, Md. 

Dean A. Hiirvev. director-contracts ad- 
ministration, .Associated Missile Products 
Corp.. Pomona. Calif. 

Barclay M. Lewis, inanagcr-New York 
zone office fFamiingdale, N, Y.). .-Allison 
Division, General Motors Corp.. Indianapo- 
lis, Ind. 

Vernon H. Vogel. director.ctecttouic unit, 
and John AA'. Gillings. ditcctor-fliiid Con. 
troLs Unit. .Aeronautical Division. Robert- 
shaw-Fullon Controls Co., Anaheim, Calif. 

Henry O’Neil, dircctor-advcrlising, and 
Meek Howlett, director-sales promotion, 
American Airlines, Inc. 

Dr. Thomas H. Johnson, manager-re- 
search division. Raytheon Manufacturing 
Co.. AValthani, Mass. 

Paul A. Roush, manager-development sec- 
tion, Product Development Department. 
Flexible Tubing Corp., Ciiiifotd, Conn. 


124 


AVIATION WEEK, August 26. 



Vjicker$. 


miniatif razed anoterpumps 



Numerous Vickers miniaturized hydraulic airborne components have 
been successfully developed for missile use without sacrifice of 
their inherent high efficiency and reliability. Representative of the 
"packaged" approach to dependable missile hydraulic power is 
the PFM-3906 constant displocement piston type pump shown here 
mounted on an electric motor. The pump has o theoretical delivery 
of 0.84 gpm at 7400 rpm ond 1000 psi with o volumetric effi- 
ciency of 95%. The explosion proof molor has 6.0 in.-lb. torque 
from 6900 to 9000 rpm, The complete package weighs S lb. . . , 

I lb. for the hydraulic pump and 7 lb. for the electric motor. 

The overall length Is less than 10 Inches. For further 
information about Vickers minioturized hydraulic components ond 
complete packages, ask for Bulletin A-5216. 





EMPLOYMENT OPPORTUNITIES 




CUSTOMER ^ 

FLIGHT TEST ^ 


Isn't Ifiis, after all, what you 
are worhing toward: pleasant, 
eomfortable, wholesome sur- 
roundings for your family , . . 
proFessienal success and recog- 
nition for yourself? 

These benefits, in generous measure, 
awoit the select few engineers who 

ing team"— of Sperry Phoenix Corn- 

business world. This^nev^ 
division of Sperry Rond Corp' 
is locoted in sunny Phoenix, / 

city fomed lor electronics 


octivity c 
and beouty. 


erb dim 


SPERRY 

PHOENIX 

COMPANY 

DIVISION OF 


open in other \ 
fields for 
experienced 
mechanical 


GENERALOELECTRIC 


Engineers: 
will ynu 
and 


GOING UP with 

SPERRY 
in PHOENIX? 
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How to put 






on ideas 


Y ou’re an idea man—as are all creative engineers, 
And like other thouglitful young men, you’re eager 
to lend wings to your visions. 

Here at Goodyear Aircraft, we offer an unlimited ceil- 
ing for soaring imaginations. Here wait boundless 
opportunities in your chosen field— whether it be air- 
ships, structural materials, electronic equipment, plas- 
tics, missile components— or countless other exciting 
and challenging activities. 

Here, too, is an atmosphere in which ideas can gain 
altitude. For there exist no barriers to individual 
thought and expression, no height which your inspira- 
tion cannot attain. And in fulfillment of their dreams, 
Goodyear Aircraft engineers can utilize the most mod- 
ern facilities, including one of the largest computer 


laboratories in the world. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona. 

Salaries and benefits are, of course, liberal, And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron IS, Ohio. 


FheyVe doing big things al GOOD/i^EAR AIRCRAFT 

The Team To Team With in Aeronautics 


AVIATION WEEK, 


jst 26, 1957 


127 


EMPLOYMENT OPPORTUNITIES 


Research 

Engineers 


Marquardt offers 


A Professional Climate 

which encourages original 
and independent research 




ENGINEERS: EE's, ME's . PHYSICISTS.. 
What Does It Take to be a 

SYSTEMS 

ENGINEER 

In Grojnd Radar and Sonar with 
A Leader In Military Electronics? 

Here’s what It took our Ground 
Radar and Sonar Engineering 
Department on one of our current 


MavQuardt Aircraft, the leader in 
ramjets— “Powerplant of tho Future”— 
offers research engineers a veritable spectrum 
of advanced projects; advanced in time, and 
in technological significance. 

In an environment which permits free inquiry, 
Marquardt engineers and scientists investigate 
many aspects of supersonic propulsion ; 
including ramjet, turbojet and rocket motors and 
Aircraft Nuclear Propulsion. This work is achieving 
a new understanding of the aerodynamic, thermodynamic, 
and chemical behavior of various elements of these 
propulsion systems and their exotic fuels. 

In other areas, such as the broad field of New Products 
Research, Marquardt engineers investigate projects 
i-eaching far into the future. In keeping with the 
company’s reputation for products which are in the 
forefront of advancing technology, these projects are 
timed for tomoiTow. 

Research engineers with creative vision are invited to 
investigate the opportunities at Marquardt. 

Please write Jim Dale, Professional Personnel, 

16551 Saticoy Street, Van Nuys, Califoniia. 


marquar()t ' 



the hundreds of miles. There were 
additional problems involving die. 
sel engines as well as problems in 
aerodynamics (to deal with an- 
tenna design). 

7io( aiiddcniy spiing into being. 
They gi-oio and develop. 

If you want to learn Systems, or 
are looking for more challenging 
Systems work, WRITE US TODAY. 
You'll be writing to Systems Ex- 
perts: experts who have designed 
and produced radars standing 

and aboard the Texas Towers of 
the Atlantic — radars chosen for 
our vital Nike Missile installations. 
Tell us about your training, expe- 
rience, job objectives. Expense- 
paid plant interviews including 
prepaid air transportation (if re- 
quested) for qualified engineers. 

GENERAL REQUIREMENTS: U. S. Citi- 
zenship. One to five years' experi- 
ence. EE, ME, Physics, Math de- 
gree. A desire for technically 
demanding and stimulating work. 


Locatior 


■f Upper 


n complete confidence to: 


FIRST IN RAMJETS 
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New plant (223,000 square feet) now being built in u Milwaukee suburb. This and 
our present plant will bouse the ELECTRONICS DIVISION-Milwaukce 
of the General Motors Corporation. 

Your future is assured (if you can qualify) in ibis lovely cool, southern Wisconsin 
city where every conceivable living and cultural advantage, plus small town 
hospitality is yours fur the asking. Send full facts today about your education, work 
background, etc. Every inquiry treated in strict conlidence — and you will hear 
from us by return mail. 


It Applica 


AC THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 

Milwaukee 2, Wisconsin Flint 2, Michigan 
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ENGINEERS and SCIENTISTS 


WHY there are so many NEW opportunities 
in Nuclear Flight Propulsion with 
GENERAL ELECTRIC 




EMPLOYMENT OPPORTUNITIES 



PROFESSIONAL 

ACHIEVEMENT 


HIGHER PAY 


Our personnel rec- 
ords show that many 
men who have served 
professional intern- 
ships of 3 to 5 years 
at the Aeroelastic and 
Structures Research 
Laboratory, now hold 
significant key posi- 
tions in the aeronau- 
tical industry. 

SALARY RANGE 

$5800 to $7200 
for B. S. and M. S. 
graduates with no in- 
dustrial experience, 


ADVANCED 

degree 


WRITE NOW! 

TO: . 

AEROELASTIC and STRUCTURES RESEARCH LABORATORY 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE 39, MASS. 

Alin. Mr. A. S. Richardson Executive Officer 


STEPPING STONE 
to 

PROFESSIONAL 


OPPORTUNITY? 


You WILL have an unusual 
opportunity to study and 
work in fields such as aero- 
thermoelasticity. dynam- 
ics, flutter, VTOL aircraft. 
You will benefit from close 
association with respected 
and professionally out- 
standing faculty members 
and research scientists. 
You will have a research 
project of your own if you 
can qualify. 


individual 

recognition 



Compressor 

Development 

Engineer 

A challenging position avoil> 
ble for the right man. B.S. 
engineering required with pref- 
erence for Aeronouticai. Must 
have five or more yeors experi- 
ence on the Aerodynom 
design and development of 
compressor for aircraft Gas 
Turbine applications. 


LYCOMING 
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Electronics Engineers - 

Is Leadership your target? 


Your opportunities for personal and pro- 
fessional growth at Stromberg-Carlson 
are as big as your own initiative. 

First, you’ll get the recognition you 
deserve as a professional engineer. You’ll 
advance fast because the company is 
growing fast (5-fold expansion since 
19421. 

You’ll like the work, too — interesting, 
challenging assignments in many varied 
fields of engineering. 

Living conditions in Rochester match 
the high calibre of the job assignments 
at Stromberg-Carlson. This is a beauti- 


ful medium-sized city of fine homes, 
excellent schools, and vast facilities for 
culture and recreation — in an invigorat- 
ing four-season climate. 

Openings are now available for Elec- 
trical Engineers, from junior to senior 
engineering levels, in the fields listed at 
the right. Specialized experience desira- 
ble in transistorization, sub-miniaturiza- 
tion, and advanced circuitry. 

To decide which field of work offers 
you the greatest opportunity for leader- 
ship, check the list, then send a letter or 
resume to: 


S-C 


ARTHUR N. PAUL, Director of Technical Personnel 

STROMBERG-CARLSON 

1401 N, GOODMAN STREET • ROCHESTER 3, N. Y. 


GO 

"-•I 


Electronic Communication 
Systems 

Telecommunications 

Switching Circuits 

Data Processing 

Solid State Digital Computer 
Systems 

Electromechanical Design 
Radar and Countermeasures 
Missile Guidance Systems 
Production Engineering 
Navigation Systems 
Systems Test Equipment 
Industrial Engineers 
Electromagnetic Wave 
Propagation 
Antenna Design 
Search Receiver Design 
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SPECIAL MESSAGE TO 
DESIGN AND STRESS ENGINEERS 


WESTERN UNION ^ 

TELEGRAM 


\NDAKOTIMe»i 


l> STANDARD TIME I 



SYMBOLS S 



\ 



0 SDA225 SDZ2 NL PD=FAX CHULA VISTA CAL1F= 

DESIGN AND STRESS ENGiNEERS= 

ROHRVS QUARTER-BILLION BACKLOG INCLUDES 45 0/0 LONG- 
RANGE COMMERCIAL WORKo THIS MEANS UNUSUAL JOB 
SECURITYo OUR POLICY IS TO PROMOTE FROM WITHIN® 

ROHR ENGINEERING SALARIES AND BENEFITS AMONG BEST IN 
INDUSTRYo URGENT OPENINGS FOR EXPERIENCED AIRCRAFT 
DESIGN AND STRESS ENGINEERS IN CURRENT DEPARTMENT 
EXPANSION® SEND RESUME® WILL RESPOND AT 0NCE= 

:Jo Lo H0BEL= 


ROHR IS BUILDING MORE AND MORE MAJOR COMPONENTS FOR 
AMERICA'S LEADING COMMERCIAL AND MILITARY PLANES 


Address J. L. Hebei, Industrial Relations Manager, Rohr Aircraft Corp., Chula Vista, Colifornia, Dopt. 43 


WORLD’S lAReEST PRODUCER 



POWER PACKACES POR AIRPLANES 


CHULA VISTA AND RIVERSIDE, CALIFORNIA 


EMPLOYMENT OPPORTUNITIES 


s-Sir 


POUnONS VACANT 


eSSss's-F'"’ 





ENGINEER-ACCOUNT EXECUTIVE 


MANUFACTURING 

REPRESENTATIVES 

WANTED 


IVEEDED IMMEDIATELY 


POWER PLANT TEST ENGINEER 

Will conduct the power plant testing program in our 
Business Transport Division. 3 to 6 years e.xperience 
required. 

AEDUSTIES ENGINEER 

Master’s degree or equivalent in technical experience. 
U. S. citizen preferred. Will be conducting research on 
noise problems, measuring techniques for sound reduc- 
tion. Will direct and be responsible for entire acoustical 
program. 

AERODYNAMIEIST 

Needs 3-5 years experience in drag estimation, stability 
and control, and performance calculations for transport 
aircraft. EXCELLENT OPPORTUNITY FOR AD- 
VANCEMENT. Need someone interested in building 
transports with superior aerodynamic design. 


EESSYA 


Send resume to Technical Placement Supervisor, 
Dept. AW, Cessna Aircraft Company. 

5800 East Pawnee Road, Wichita, Kansas 


Searchlight Section 
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LETTERS 


Rei)lies to Sayen 

Rc the letter in the issue of July 29 by 
C. N. Sayeii of ALPA (p. IISI concerning 
the Specht ease. It might be ivell to discard 
emotion for a moment and examine this 
letter for ivhat it says — not what it seems 
to say. 

Item: . . on the basis of brief and un* 

lerificd nesvspaper reports . . .As I recall, 
most writers hare referenced the article 
which appeared in .AA\^, which was much 
less brier than the news report. 

Item: “Tlic Safety .Agent . . . without 
makiog anv further im’cstigation , . This 
man obviously h.vd all the information that 
was available to ATC and his decision uas 
the same as theirs. Did Capt. Specht define 
his emergency? 

Item: ". . . condemned without an in- 
vestigation, a right to be heard, or a trial." 
'Fhe report that I read indicated that the 
Captain's license was suspended until a full 
investigation could be made. Mr. Saven's 
remarks about this are extrcnicly self-right- 
eous and calculated to make it seem as if the 
Constitution were being trampled In the 
dust, lie seems to Forget that a man sus- 
pected of siolating a law is often held In 
detention — deprived of his livelihood — until 
the charges Can he proven or disptosen. Tliis 
practice is aceepterl as nccewaiy to the peace 
and welfare of the coromimity. - . . 

This is in no manner connected with his 

Item: ". . . indis'iduals . . . arc now in- 
quiring as to tlic facts . . Yes. Afr. Sasen. 
wc arc — and after rc.sdiug s'our letter we 
still arc. Tliat letter eontahicd the abmc 
comment and then, as has been true. of the 
pievious defenses of Specht. carefullv docs 
not |ii*c us am* facts, llic entire case hinges 
on a suppo-ied cnicrgeiiCT. W'hs do the 
defenders of Spcclit .ivoid defining this 
einergcnCT? It is a useful device to sav 
that . , the facts arc too complex to he 
set forth . . ." hut it is most useful to those 
who do not w.int these facts in print. If Mr. 
Saycn does have a defciisihic position, he 
lias ill one sciitenee all hut nillified it. 

Mr. Saven has made .1 scries of sweeping 
and serious charges ag.iinct C\\. none of 
nhieh arc suhst.intintcd in his letter. If he 
has information — “the facts’’ — svith which 
to supixirt these statements, it is not his 
privilege, it is his diih' to rcseal them in 
their entirety. If he has no such informs, 
tion. if Ills remarks arc piompted lis a pilot's 
camaraderie, his position is untenable and 
irresponsible ... he will lust iiiiiijiromiceJ 
the integrity of his organiiiatiou. Once again. 
Mr. Sasen. let's have the facts, not an ex- 
hihifion of .ALl’.A loyalty and gnodfelloss- 

Joiin n. Mi'uiom.snd 
C incinnati. Ohio 

The letter of .ALP.A President Clarcnec 
N. Saycn quoted in the Julv 29 issue of 
.Asi.cTioN Week (p. IIS) defending Capt. 
Specht and condemning the C.A.A and the 
controllers in that unfortunate case, revises 
oMin the defense of Capt. Specht made by 
the .ALP.A during the hearing before the 
CAB. Wc can applaud the action of AI.P.A 


Avitiliott Weelt Ketcomes (fte opin- 
ion of its readern on the heuer rnised 

Addreat iettera to the Editor, Aeiation 
fFeeh. 330 fP. 42nd Si,, New York 36, 
N, }’. Try to keep letters under 500 
leorda end give a genuine idenrr^cn- 

letters. hut nnines of tcriterg will be 
leiihhnid on reguegl. 


in defending one of its members, but not 
by using oset-ssorked controllers as ssbipping 

Tliis Association vigorouslv protested to 
.ALP.A of the manner in which the con- 
trollers. called as ss-itnesscs for Capt. Specht. 
were cross esamined by the .ALP.A laisser 2 > 
if thev were adsx'rsc hostile svitnesscs. The 
-Association did not. hosi-cs’er, enter into the 
merits of the case with respect to either 
Capt. Specht or the controllers involved, In 
that it ss-as presumed that an impartial and 
fair hearing would bo condiictci hv C.AB 
and that any jmtifiaWc criticism of the con- 
trol exercised would be indicated in the 
findings of the C-AB Examiner. 

The onlv language contained in the 
report, sshich in anv svav reflects on the 
control exercised is contained in footnote 
of the Examiner's report on p. -12 and is 
quoted a.s follous; 

"22. The exaniiiier docs not cither 
condone or txmdcinn the actions of the 
conttollers during this period since this 
issue is immaterial to the question con- 
sidered above. .Although they obiioiish 
believe tli.it Capt. Specht was requesting 
a citangc in altitude without apparent 
rc.ison, the situation might hni*c been 
obvi.itcd hi tlic use of a little tact and 
patience on the part of the controllers. 
It is ci’ideiit that the controllers con- 
sidercrl Cajit. Spexht’s request a.s mi. 
re.ison.ihle .mil unc.alled for. and hecaiisc 
of his attitude were not eoopcratiic to 
the degree nrdin.irih' to .lie cxpcetctl. 
nies suggested no .iltcrnatives. such as. 
a different rooting, the possihilitv of oh. 
lainmg cither Id.flhO or IS.OOO ft. bv 
delay, or the possihilits of obtaining 
either of these .iltiludc- suhseqiie-nt to 
passing Witkcs-llaire. fhnseser. it is .ilso 
ohsiom that the eontiollers did not ex- 

E t or iK-lieie that Capt. Specht would 
.0 his allitmie without approval." 
'nie ahmc taugiia|e when reviewed iii 
rclitiiiii to the report as a whole and its 
findings iiidieafc.s that C.AB Examiner 
,S- 'niomas Simon conducted the hearing 
in a thorough and impartial manner and that 
-lir traffic control wus not at issue in this 

Cmilnillers and pilots miest work to- 
gether as .1 Knin and to pbee them in the 
middle of this controversv again as indi- 
cated In- the Saven letter after the case has 
been completed bs' the C.AB Examiner is 
not considered fnsiificd. I suggest that the 
Specht case he dropped and that wx: con- 
centrate on preventing similar incidents in 
the future. 

Ci.iEEoaD P. Burton 
Exccuth-e Director 
Air Traffic Control -Assn. 
Arlington. \'a. 


Coin’s Other Side 

.A (ilappy) jobshopper (.AW May 20. 
p. 158j, .An (Unliappy) Homesteader 
(.\A\' June 17, p. 122), and Disgusted En 
ginecr (.AW July 8. p. 134) have aired 
some couimuii (and probably deserved) 
gripes about the aircrah industry and its 
engiiieetini working conditions. The im- 
plication is that things are only this way in 
aircraft companies. I get the feeling that 
they have ivoikcxl nowhere else and thus 
may have a limited view which magnifies 
the gripes out of proportion. 

I, foo. worked for j large eastern air 
frame company. A'cry fc"' supervisors for 
whom I worked and with whom I was ac- 
quainted were impressed or "snowed" by 
insincere late workers. It would be a poor 
siipcnisor who could not judge a man's 
output by quality but liad to resort to 
quantity as measured by hours expended at 
liis desk. This is the same philosophy that 
puts an engineer on the time cloci and 
figures that if he came in at 8:00 a.m. and 
punched out at 4:20 p.m. he must have 
done eight hours w'Ork. Strangely enough, 
most supervisors deserved the positions to 
which they were promoted. 

True, some people did little for the good 
pay received, hut I also saw two cases 
where engineers wore fired (yes, actualh 
fired I for such obviously sloi-cnly perform 
ancc. How often does this happen in "old 
line" civilian companies? 

The implication is always present th-at 
people in -aircraft work are only interested 
in spending the goixrnmenl'.s 'money and 
not ill economy, True, cost often can not 
be the guiding light since time is the nujor 
clement licing purchased and this never 
comes cheap. I worked for a large comp.im 
in purely eiiilian pursuits prior to entering 
oiicr.ift work. There costs were studied to 
such ridiculous lengths th.it the local by 
word seemed to he "Wc have got to do it 

Engineers with adi.iuccd domes weic 
eni|iIoycd in wxirk tlut am* self-rcspcctiiig 
aircraft firm would think 'twice about as 
signing to a good technician. Rcsponsihiliti 
was nnhcurd of, promotions almost non' 
existent, and nesv ideas unwelcome. AA'r 
hear no gripes from that segment of the 
cugmccring population because it has ".se- 
curity" and doesn't want to bile the hand, 
etc. .Am gripes about the work are an- 
swered with the old ' security’’ routine. 

To Unhappy Ilomcstc.idcr and Dis 
giistcd Engineer's question ,is to whcie else 
but ill aircraft can one get paid so much 
for so little, the answer must be in ani 
large o^iiization. civilian or defense, ft 
takes much longer to locate the dud since 
he can be transferred to mani' differeiil 
jobs in an attempt to find a slot for him. 
It just so happens that aircraft engineers 
are more vociferous about jobs in general, 
and such magazines a.s Aviation Wxex 
are willing to ,iir their views for the ultimate 
benefit of all (wc hope). 

Victor II. Green 

Electronics EngineC'r 

Cornell Aero. Lah. 

Buffalo, N. Y, 
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Proven performance earns new 
orders for 4-purpose airborne radar 

Sperry APN-59 is now in extensive military service 



New PILOT'S INDICATOR » lale.sl 
feulurc of .APN-59. Auxiliiiry 5-inch scope 
may be held on relative beuring while navi- 
gator’s indicator is oriented lo preselecled 
compass selling. 


In the pa.si three years. Sperry’s high- 
performance APN-59 radar has won 
unqualified acceptance aboard military 
aircraft. Today it's making flying safer 
and easier for pilots of planes like the 
Lockheed C-130. Boeing KC-13S and 
Douglas C-l 33. 

Developed for Ihe U. S. Air Force, 
ihc APN-59 fills four important mili- 
tary needs — navigation, search, storm 
warning, and coded beacon identifica- 
tion. Offering a selection of ranges from 
3 10 24(1 miles, it also provides complete 
coverage— forwaru, above or below the 
aircraft. For all its versatility, however, 
the APN-59 takes up less room than a 
crewman and weighs only 175 pounds 
—making it (he smallest and lightest 
high-performance radar available. 


This is onlv one of the developments 
of Sperry’s new Air Armament Divi- 
sion. Other Helds of activity include 
air-to-air and air-to-surfaec missiles, 
airborne beacons, countermeasures, 
fire control radars, inertial systems and 
bombing-navigation sy.stems. 

AIR ARMAMENT DIVISION 

y emascBP£CBMPAnr 

Great NeeK New York 
DIVISION OF SF^RKY RAND CORPORATION 






right 

hi-strength Elastic Stop® nut from 
ESNA’S broad product line 


160,000 
PSI BOLTS 

Such a$ Types MS 20004 
and NAS 144 


1 80,000 
PSI BOLTS 

Such OS Type NAS 624 


HIGH STRENGTH 
. SHEAR BOLT 

nuch as Type NAS 333 U 


ZEB 1845 

Nut— 'double hex, 550* F 


Nut— double hex, 250 F 


1610 

Nut — hex, 250 “F 


1610 

Nut-hex, 250*F 


ZEB 1845 

Nut-double hex, 550* F 


ULTRA 
HI-TENSILE 
(220,000 PSI) 

Type Bolts 


2752 

Nut-barrel, floating 


250 F 


2552 

Nut-barrel, floating 
lightweight, 250*F 


1452 

Nut-barrel, 250*F 


N3220 

Nut-barrel, floating 


350'' F 


2452 

Nut-barrel, lightweight 


NA101 

Nut Anchor, Two Lug 
250“F 


250'’F 


LH2577 (NAS 577 

Nut-barrel, floating 


550 "F 


The high loading inevitable in today’s supersonic 
aircraft designs makes it essential that the 
entire structure be strengthened— with a 
minimum increase in weight. In fastening, this 
means that fewer but stronger fasteners are 
desirable. To meet this need, ESNA now 
has available a complete line of high tensile 
self-locking nuts to match the full temperature and tensile range of the high strength bolts. There is 
also a wide variety of nut “shapes” to cover a broad range of structural application requirements. 



We will be glad to send you complete details on any of the nuts shown here or 
to help you with any of your specific fastener problems. Just write Dept. N45-825. 

ELASTIC STOP NUT CORPORATION OF AMERICA 

2330 Vauxhall Road, Union, New Jersey 



